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The chips wi 1 1 shatter the 
300-MHz barrier soon, 

Copland, Revisited . , .151 

Apple's next-generation OS 
promises better performance 
and new features, 

UNIX 

VMS- Alive and Well . . .59 

An update on the OS that’s 
probably Unix’s closest rival, 

Unix Leads the 

64-bit Charge 139 

While those younger OSes are 
hanging out in 32-bitland, 

Unix moves on. 

Keep Networks Safe 
from Viruses . . . . . .167 

The network structure of Unix 
machines connected to the 
Internet means the door’s 
open for some viruses, 


Real-Time RAD 181 

Veri log’s GbjectCIeode com- 
plies with OO standards, but 
code generation is another 
thing, our reviewer discovers. 

NETWORKS 

Eiy h t Twin-Engine Pe ntium 
Pro Workstations . . , .112 

Some of these speed demons 
are designed to serve networks. 

Your Next OS ...... 133 

We take a nerworkVeye view 
of the next generation of oper- 
ating systems. 

Keep Networks Safe 

from Viruses 167 

Sharing files on servers and 
connecting to the Internet pre- 
sent more entry points than 
ever for viruses. 

Upgraded C/S Tools : 

How Much Belter? . . .177 

PowerBuilder goes up against 
Centura Team Builder in this 
comparison of client/server 
development packages. 

INTERNET 

Web Info the Way 

You Want It . 27 

On-line Ginsu knives cut 
through the jive to carve out 
what you’re searching for. 

CD-ROM Weds the Web , 32 

A new trend in optical storage: 
CDs with links to Websites. 

Web-Commerce 
Polarization ...... .36 

Results from the latest BYTE 
Survey on Internet commerce 
and privacy. Cookies, anyone? 

Sun Gambles on Java Chips 79 

We describe the architecture 
and the technical implications 
of these radical new processors, 

inside the NC .105 

Just what is a Network Com- 
puter? Peter Wayner explains 
why NCsare much more than 
dumb terminals. 
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2.6 GB Optical 

Storage System 
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REMOVABLE 


Pinnacle’s award-winning 2.6 GB Removable Optical Drive 

is only ’1 69S (MSRP) complete with one optical disk. Based on Pinnacle’s unique 
optica! technology, the Vertex™ boasts a 19 msec seek lime, a maximum data 
rate up to 4.3 Megabytes per second, and a fast rotation speed of 3755 RPM. 

Vertex utilizes removable, high capacity optical media for unlimited Stonge. 

Fill up a disk, just pop in another. Data intensive applications such as imaging, 
networking, digital video/audio, graphics, and data archiving all require the 
optimum level of data integrity, portability, and fast random access 
to your information. Vertex can hold up to 2,6 Gigabytes of 
mass storage on a single cartridge that complies with industry 
standards for data interchangeability with other 2.6 GB optical 
drives. Each removable disk is only 5 II9 (MSRP) and has an 
estimated shelf life up to ICO years! And now, Vertex-based 
optical library systems are available in capacities ranging from 40 Gigabytes 
to 2.5 Terabytes for on-line centralized storage in network environments. Go with the 
winning removable storage drive from Pinnacle Micro, the optical storage leader. 


✓ 

✓ 

✓ 


Best Overall Removable Media Drive 
Best High Performance 
Best Low Cost 
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It’s Only Logical That Intelligent Manageab 




(Now, What The Heck Is In 



ol like Extra Sensory 


Perception lor a computer ami every 
new Compaq Deskpro has ii. It lets you 
know ij something's going to happen 
before it actually does. This way you can 
manage all of l he desktops on your net- 
work from one location. 


Taking inventory, for instance, of 
all hardware and software is done simply 
and efficiently from one Deskpro. Or if 
a hard drive’s about to fail anywhere, 
you'll know ahead of time. As before, 
Intelligent Manageability backs up 


i 


Thermal 


your data on the network in case of 
failure; but now, thanks to our new 
PI)- CD drive backup, it also preserves 
your data locally* 

Okay, so our newest version of 
Intelligent Manageability is smart. 
But affordable? Considering that the 
Deskpro line from Compaq starts at 
around S 1,100' we think so. 

Equally impressive are the high’ 
performance features. Up to Pentium 1 
Pro 200 processors* Choice ol PCI 
graphics. Plus a choice of EIDE and 
Ultra SCSI hard drives!' 

And maintenance? That's easy 


Vm burnt, 
i need a vacation. 



because we deliver continually updated 
support software via our Web site and 
CDs* And so is upgrading and servicing, 
thanks to a quick release CPU hood 
and accessible components!' 

In the end. Intelligent Manage* 
ability gives you a lowered cost of 
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i l it y Also Comes With An Intelligent Price. 

TELLIGENT MANAGEABILITY?) 


A 

J 



ownership, a three-year warranty and 
dedicated toll-free technical support 
that's open for business seven days a 
week, 24 hours a day. And what could 
possibly be more logical than that? For 
more, visit us at www.CQiiipaq.com or 

call 1-800-392-8883. 



The Deskpro line 
starts at around 

$uoo: 


COMPAQ 


Has It Changed Your 


Life Yet? 
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W ith over 30 awards and 

coaming, the WinBook" has 
made its mark as a winnen WinBook 
lias built a reputation for having the 
highest quality, best-designed note- 
books at the lowest prices available. 

For the impossible price of 1 199 9 
the XP5 offers jou the performance 
of the power-saving Intel 1 Pentium* 
notebook processor with a brilliant 
active matrix screen plus an internal 
14.4 fax/modem! If yon’ re looking 
for a feature-loaded multimedia 
model, theFX delivers — from the 
swappable C1>R0M/ 3.5 M disk driv e 
modules and long-lasting 12-cell 
lithium ion battery to the giant 
12,1-inch active matrix screen* 


So checkout our winning marks. 
Give one of our knowledgeable reps 
a call today to help you choose the 
WinBook that’s right for you and for 
additional information on the mod- 
els featured here or the many models 
available to pu. 

CALL FDR OTHER MODELS AVAILABLE 

1-800-293-1639 
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Saturday, 9am4pni EST 
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Deliver Industrial-Strength 

Decision Supp ort Tools 

and Watch the Sparks Fly! 



is ucriinujiy not tmms pigy. n 
lakes powerful, mature toots, IQ Software's decision 
support tools are industrial-strength, best-of-breed prod- 
ucts that can be deployed individually or as a total decision 
solution. 


port 


or eiul-user query and reporting, IQ/Objects is simply 
unbeatable, This award -winning tools familiar, easy-to-use 
Mierosoji look and fed belie the awesome power of its true 
object -based technology, IQ/Objects sup- 
puris everything from simple ad hoc 
queries to die most sophistical cross tab- 
ulations, Reusable objects let users com- 
bine new queries and reports with previ- 
ously saved onus to create sophisticated 
reports easily and quickly, A selection of templates makes it 
easy to create presentation-quality results in minutes. 


IQ/SmartServer" Three-Tier Architecture 


IQ/bmarf Server provides production reporting, scheduling 
and job monitoring facilities. This elegant three-tjer aalii 
lecture implementation harnesses the power of server^ 
{UNIX and NT) to reduce network traffic and deliver 
a scalable, manageable, high-performance solution. 
IQ/SmartServer cures fat client performance problems 
without limiting user access to information. 




IQ/Visinn works directly with relational databases and 
Arbors pssbase or can be implemented with its own 
MDDB to deliver a complete OLAP solution. For robust 
multidimensional and drill-down analysis, nothing is easier 
to use or functionally as rich as IQ/Vision. An intuitive 
interface displays information in interactive charts or cross 
tabs, allowing any user to visually slice and dice, drill up 
and down, nest dimensions, flip axes, and rotate dimen- 
sions — all with point and click simplicity. 
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"IQ/Objects - A .breakthrough tech- 
nology for query and reporting tools/ 1 
Afrmfaeii Grouf> 

"IQ Software has brought the power of 
objects to mainstream business intelli- 
gence/' 

Prt/noiit -JiryMJ ( iion/> 

"|Q/Vjfeion is an extremely powerful and 
easy to use OLAP tool that shines with 
complex data/' 

Infoniuitm VkVrfc LuIjs 


IQ/LiveWeb Web-enabled Decision Support 


IQ/UveWeb links corporate databases and cyberspace, tut mug 
your intranet into a source of live database information. With 
IQ/UyeWeb, users can request and view reports anytime, any- 
where using a standard Internet Browser. IQ/LiveWeb lets you 
design and build database reports, charts and cross tabs, 
Server-based publishing makes it easy to keep those 
reports current. Simply tell [Q/LiveWeb the 
schedule. That's it, IQ/Live Web automatically 
executes your requests, refreshing the infor- 
mation and publishing it to your intranet. 
Special Offer! For a limited time, down- 
load a fully operational copy of I Q/LiveWcb, 
valued from $4,000 to $20,000, absolutely 
free. See fittp://www. iqsc.com for details. 

Start the sparks flyingl Contact us today for details on our 
i ndus trial - stre ng th t oo 1 s . 




600-458-0386 

lnfo@iqsc .com 


http://www.iqsc.com 
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Computing Crossroads 

Will it be Intel inside or Java everywhere ? 



□ his month, our Cover Story 
(which is the State of the Art 
section) highlights the most 
radical bid in years fora new 
computing platform: Sun Microsystems 1 
Java chip/Java language combination. 
This is not just an alternative to Intel/ 
Microsoft computing, a la the Power- 
PC/ Mac OS package. It’s a re invention of 
the computer inro a more universal, ver- 
satile, and interoperable device. The Java 
model could obliterate many of the dis- 
tinctions between standard computers, 
embedded systems, and products still to 
come, such as intelligent cable boxes 
and cellular phones. 

For years, we've lived with chips that 
will run almost anything and languages 
that will run on almost anything, Java 
chips will give us performance where 
we need it — running java applications — 
while the Java environment will give us 
interoperability with every other hard- 
ware platform. 

Sun hopes that electronic designers, 
corporate information technology (IT) 
departments, and, ultimately, end users 
will find this so compelling that they 
will leave behind the Intel architecture. 
However, it’s a tall order. Look at how 
hard it's been for the mighty PowerPC 
troika of Apple, IBM, and Motorola to 
make headway against the xHfi line. 

Still, l think Sun will win a significant 
place with its Java chips. In the last year, 
we've started to hear some awful gnash- 
ing sounds coming from Redmond, as 
Microsoft grinds off a few gear teeth 
trying to keep up with the paradigm shift 
toward the Web. On the hardware side, 
Intel hasn’t made any major adjust- 
ments to the infobahn. Check out our 
story on Intel's road map (“The xK6 Gets 
Faster with Age”) on page 89, and tile only 
new signs that you 11 see are those for mul- 


timedia. Keep those MIPS coming! 

There’s no question that simpler, 
cheaper, faster PCs will spread comput- 
ers to people who have never used them 
b e for e . As b u s i n ess comm u n ic at i o ns a n d 
public commerce march relentlessly 
toward computerization, the network 
computer (NC), or Web PC, or whatever 
you cal) it, will proliferate (see “ Inside the 
NC ” ou page 105). Ditto for new devices 
we haven’t named: the wireless gameboy- 
phonebrovvseremotecontrol and such. 

But Sun may be ahead of its time. 
When will the network infrastructure 
arrive to make fully networked comput- 
ing possible? It will definitely be a year 
that begins with 20 before we have the 
kind of end-to-end digital broadband net- 
work well need. 

So don't put all your money on one 
horse jusr yet — you'll need both Java and 


Win tel for the foreseeable future. Java 
chips and the Java language will solve 
some of client/server's thorniest prob- 
lems, (Do you really want to individually 
maintain hundreds of PCs that are noth- 
ing more than cash registers or data- entry 
terminals?) The Java duo will also make 
lots of cool but dumb stuff like cellular 
phones much smarter. 

Yet our familiar OSes and applications 
make the classic PC — Intel, PowerPC, or 
whatever — much more flexible than 
those devices will ever be. Throughout 
the next decade, l may want a Java unit 
for the office and a self-sufficient but con- 
nectable machine for computing on air- 
planes or when I’m otherwise outside the 
wired urban hubs of the world. 

Win, lose, or draw in the commercial 
war, Java has al ready changed the way we 


think about computing* Can it be a coin- 
cidence that Microsoft has revived its 
hand-held computer OS project, now 
called Pegasus? On hat Oracle hopes Intel 
will buy into its Network Computer con- 
cept? That's not the end of it: Look for 


traditional OS vendors to let you turn the 
desktop GUI into a screen onto which 
you project server-based applications, NC- 
style. 

Users' interests lie in being able to flex- 
ibly combine die best elements of the Java 
concept with the best o f w h a t we 1 1 a ve 
now. For example, products such as Notes 
and higher-end database managers can 
choreograph local and centralized data 
management. Make that skill widely 
available to all sorts of applications, and 
we'll have the best of both worlds. 



Mark Schlaek, Editor in Chief 
mschlackabix.com 


It will be a year that begins with 20 before we have 
the kind of broadband network we'll need. 
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INTRODUCING DESKTOP COMPUTING WITHOUT THE DESKTOP 



i u h o i iitii □ Isn't the must natural interface of all 
your voice? So how come you’re still chained to a key- 
board? Why don’t you just talk to your computer while 
you get on with tiie zillion other tilings that need your 
attention? Sound impossible? Not anymore, because 
we’ve incorporated IBM VoiceType speech recognition 
technology into the best desktop operating system solu- 
tion money can buy: OS/2' J Warp 4. Which means you 
can have hands-free e-mail, voice Internet navigation, 
even dictation into most all your applications. All at the 
sound of your voice. So now you II he able to get on with 
your work while you get out from behind your desk. 


With a great new graphic interface, OS/2 Warp 4 
is the ultimate network computing solution that lets you 
connect to almost anything, from just about anywhere. 
All it lakes is a couple of mouse clicks and you’re into 
your drives, printers, networks, servers and Web pages. 
It even comes with Java" runtime so you can run Java 
applets from your desktop without a browser. And now 
you can also download a native OS/2 Warp 4 version of 
Netscape Navigator" from our website at no additional 
charge* All in all. whether you’re in die office or on the 
road. Uiere’s no belter universal client. Wherever you 
happen to be in the universe. 


Solutions for a small [da net' ss: — T — 


get | a free interactive demo CD that allows you to experience the benefits of “hands-free computing” 
by visiting our website at www.software.ibm.com/info/w442, or cal! 1 800 326-2504. 


•(OB* ew Hd OS, 2 is; M nMCMic, ***)*» Wum WiktbI |±wt a* ot Maraftnl B ums; UkMk CwsrMO" 
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PRESENTING A 
STRAIGHTFORWARD 
NO-NONSENSE 
COMPARISON OF 
DEVELOPMENT 
PLATFORMS FROM, 
WELL, LET S SEE IF 
YOU CAN GUESS. 
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COMPATIBILITY 

MICROSOFT 1 ' 

EXCHANGE 

LOTUS 

NOTES 

Platforms 

Windows 95* 

Windows 95* 


Windows NT™ 

Windows NT™ 
DS/2* 

Novell Netware* 
IBM A1X* 

Sun Solaris™ 
HP-UX™ 

Apple 

Macintosh* 
Digital Alpha 

Database/ 

Microsoft 

Microsoft 

TP Integration 

SQL Server 

SQL Server™ 


ODBC 

ODBC™ 

Oracle* 

MQSeries™ 

CICS™ 

IMS™ 

HP-UX™ 

AS/400* 

Applications 

Microsoft 

Microsoft 

Development 

Visual Basic 

Visual Basic* 

Tools 


C++ 

C API 

Lotus Script* 
Notes™ Agent 
Builder 

Revelation ViP™ 
Brainstorm 
VB/Link™ 

JAVA 


Source: Microsoft Wubaitu and loins Website 6/12/9# 


for more information (and 
a clue as to who paid for 
this ad) visit our website 
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at www.iotusxom/compare. 


Call 1-BD0-B2 0-7006, eat. C371 d-BOO-GD-LOTUS in Canada). ©199S Lotus Development Corporation, 55 Cambridge Parkway, Cambridge. MiA 02 142. AIT company names are registered trademarks o! ttieb respective companies. 
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The Future On-iine 

I found the vision of the on- 
line future that Mark 
Schlack described in “Smart, 
Fast, and Well Connected " 
(September Editorial) stimu* 
latingand bracing. Howev- 
er, 1 don't believe that vision 
will be fully realized until the 
c o m p a n ies co n ce r n ed witli 
building tire global infra- 
structure forget the idea, at 
least for a quarter of a 
century, of making substan- 
tial money out of ir. The 
Internet arose out of a sense 

0 f co 1 1 ect i ve ex p e ri men ra - 
tion that had little to do with 
the profit motive* Tim Bern- 
ers- Lee is not as wealthy as 
Bill Gates by a long way! 

Paul Richards 

Past Finchley, London 

1 agree it will take visionaries 
to make the intelligent net- 
work happen, but they won 7 
have to ignore the profit 
motive * For some time , the 
telecom industry has been 
making the transition from 
hardwired, inflexible switch- 
es to a software-defined net- 
work, and for their own rea- 
sons: efficiency, manageabil- 
ity, expandability, ami the 
ability to sell value-added 
services* Once the network is 
programmable, nearly any- 
thing is possible. The biggest 
obstacle will be for carriers 
to act more front their cus- 
tomers * perspect i ve. — Ma rk 
Sc black, editor in chief 

Wizard Review 

Kudos to BYTE for the crisp 
and substantive review of 


the OS/2 Warp 4a) beta (“You 
Talk, Warp Listens ” Sep- 
tember). I have my sights set 
on installing Merlin as soon 
as it arrives, and the article 
gave me sufficient edge to 
coordinate my program- 
ming strategy starting today* 
Now 1 will pass around that 
issue of the magazine to my 
30 OS/2 coworkers, and I will 
buy future issues* 

Mark /I. Ehletl 
Germantown, AID 
me 13 @corm?lLedu 

Cover Story 
Uncovered 

BYTE is usually pretty good, 
but the August cover is mis- 
leading* There is no article 
called “Run Your Business 
on the Web" but rather 
something called “Your Busi- 
ness Needs the Web,” These 
are not even remotely the 
same thing. To run a business 
you need marketing, pro- 
duction, financial, and per- 
sonnel strategies; Your arti- 
cle doesn’t touch on these* 
And yes, 1 really did expect it 
to, or at least to show exam- 
ples of businesses that are 
unique in how they exploit 
new opportunities enabled 
by the Web. 1 don’t care 
what not-for-profit organi- 
zations like NASA and Har- 
vard are doing with mam- 
moth budgets and half the 
brainpower in the free 
world; show me what 
economies my business can 
achieve or how it could be 
transformed in the short as 
well as the longterm. 

Greg Graham 
gregg @tdac om . hp . com 



Refreshing! 

I get sick of all the hype and 
misrepresentation about the 
huge shift that has happened 
with the Internet. So many 
articles, so little substance* 
“Your Business Needs the 
Web" was different, h was 
well written, well 
researched, and informa- 
tive — a breath of fresh air. 1 
think you actually touched 
on the real issues, chal- 
lenges, and exciting 
prospects facing all us poor 
slobs who have to imple- 
ment this stuff* 

Ryan S Jitter 

Ryan . Sutt m ortenson * cum 

Thanhs! Used to be, J wrote 
about a lot of things that 
were far removed from what 


l did on the development side 
of /iVTJ: 5 business. Now I 
build things and write about 
what 1 learned . What cuts 
through all the Internet hype 
for me is simply the fact that 
this has become possible. It's 
just plain exciting. —Jon 
Udell , executive editor 


Inspiration 
and Perspiration 

Let me be the one-millionth 
customer to point out that 
Thomas A* Edison did not 
ex act! y wo r k “o n h i s o w 1 1 " 
in his lab (" The Elements of 
Design," August). He may 
have in the early days, before 
lie set up his lab, but not lat- 
er* He had lots of assistants 
with whom he interacted 
and to whom he assigned 
“polishing up" tasks. Many 
historians feel that those 
people received nowhere 
near the recognition they 
deserved, 

K. Steven Knudsen, Ph.D , 
Resolute Research Ltd. 

Calgary, Alberta, Canada 

You *re not quite the mil- 
lionth customer to point this 
out. However, you Ye the first 
to realize that 1 was talking 


HOW TO CONTACT US 


OH THE WEB 

Visit 7W BYTE Site.' 
Search our archives. 
Download articles. See 
industry press releases, 
join on-line conferences 
with other BYTE read- 
ers! imw.byte.com. 

BY FAX 

(603) 924-2$ SO 


BY E-MAIL 
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tors® hix.com. To reach 
individual BYTE edi- 
tors, see The BYTE Site 
on the Web for a direc- 
tory. Letters may be 
edited for publication. 
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Editors, BYTE, One 
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SUBSCRIPTION 
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2983; intermiicmall 
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or click on the 
Information link on 
The BYTE Site. 
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about his early days . / cer- 
tainly did not intend to 
rewrite history. It might have 
made good closure to the 
article to point out that Edi- 
son adopted this administra- 
tive model for his research 
work. The same model is 
used today ; but on a larger 
scale . — Tom Thompson , 
senior technical editor 


Token Token Ring 

In this age of political sensi- 
tivity, I was disappointed to 
see you slip into a minority- 
unfriendly attitude in 
“Mainstreaming Pentium 
Pro” (August). No, you did- 
n’t bash a political minori- 
ty — just a technical one. A 
significant portion of the 
networked world uses Token 
Ring, and we know that 
"built-in networking” is 
media slang for “built-in 
Ethernet,” which for us 
translates into “a tax on 
minorities.” May the Deity, 
if H/She exists, bless AST for 
not wasting the electricity 
and materials for such a 
device on those of us who 
live happily without. Other- 
wise, nice job! 

Tim Schultheis 
Victoria, MN 


OS Insecurity 

In “Air-Tight Windows NT” 
(August), author Jim 
Reynolds states that the U.S. 
National Security Agency 
granted Windows NT 3.5 C2- 
level approval. What few 
people know is that this eval- 
uation was limited to a 
stand-alone computer and 
did not include network 
interfaces. If a user hooks up 
an NT server to a network, 
the computer can no longer 
be considered C2-secure 
until almost all network 
functionality is disabled. 
Failure to mention this is 
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misleading and lures users 
into a false sense of security. 
The article also doesn't men- 
tion the so-called “boot flop- 
py” vulnerability of Win- 
dows NT. By booting from a 
floppy and using assembly 
language utilities, a person 
can bypass NT security and 
can read, write, and delete 
files from the hard disk with- 
out leaving a trace. 

Karl Pottie 

Rumbeke-Roeselare , Belgium 
karl@vl-brabant.be 

The security features I dis- 
cussed also apply to net- 
worked computers. NT is 
currently undergoing net- 
work evaluation (the NSA 
usually conducts stand-alone 
and network evaluations 
separately). But remember, 
the evaluated configuration, 
which includes hardware and 
software, might not match 
what you have or need. The 
NSA team was aware of the 
boot-with-floppy issue ; the 
evaluated configuration pro- 
hibited physical access to the 
floppy. A less stringent need 
for security might take 
advantage of the common PC 
feature that prevents booting 
from a floppy. Of course, 
without physical security 
this solution can be circum- 
vented. The bottom line is 
that if you can boot a differ- 
ent OS, then none of the 
security mechanisms of NT 
work. This is to be expected 
with any OS. What makes the 
NT case appear different is 
the ubiquitous character of 
the hardware platform and 
the fact it is generally 
designed to boot from flop- 
py, unlike older, time-sharing 
systems such as Unix. 

— Jim Reynolds 


Xyratex Omitted 

While your news story on 
Serial Storage Architecture 
(“SSA Products Deliver Bet- 


ter Storage,” September 
Bits) was informative, it 
neglected to mention that 
Xyratex supplied the pair of 
eight-SSA-disk deskside tow- 
er units (S9000) for BYTE’s 
testing of this hot technolo- 
gy. We also manufacture sin- 
gle-SSA-disk desktop models 
and 16-SSA-disk rack-mount 
units, as well as SCSI RAID 
devices and a complete line 
of test equipment for SCSI, 
SSA, and Fibre Channel 
interfaces. 

Roger Nixon 

Xyratex International Ltd. 

7 1 740.33 1 6@compuserve.com 

Mr. Nixon is correct. We 
apologize for the oversight. 
— Editors 

Apache 

I've been reading your Web 
Project column on Web site 
management with growing 
amazement. How can you 
continue to write about the 
Web without ever mention- 
ing the world's most popular 
Web server, Apache? Apart 
from this glaring deficiency, 
it's an interesting column. 
Ben Laurie 

Freelance consultant and 
teclmical director 
A.L. Digital Ltd. 

London 

ben@algroup.co.uk 

I use Apache on my main 
conferencing server, a Linux 
machine, and, in fact, I men- 
tion that in this month’s Web 
Project. Currently, I’m 
experimenting with dual- 
mode NNTPfWeb confer- 
ences, where the primary 
message base is handled by 
INND, but a Web view — 
which now includes posting 
as well as reading capabili- 
ty — echoes the message base 
using Apache. The confer- 
ence, which will now 
become an ongoing accom- 
paniment to the column, is 


at http:lldev4.byte.com/jon- 
conlthreads.html or news:// 
dev4.byte.com/joncon. 

—j Jon Udell, executive editor 

Java and Forth 

After reading your August 
issue with all those Java arti- 
cles and code examples, it 
became very clear that we 
old-timers can pull our Forth 
manuals out of storage and 
put them to use again. If Java 
basically is Forth, is this a 
copyright infringement? 
Thomas A. Naegele, DO 
Albuquerque, NM 
tanman@swcp.com 

The Java and Forth virtual 
machines do share many 
common elements, but the 
syntax of the Java language is 
quite different from Forth’s. 
— Rick Grehan, senior tech- 
nical editor 


Why NotTao? 

In “Weird, Wacky, and Won- 
derful” (August Editorial), 
you question whether dis- 
tributed computing can be 
made to work. The technol- 
ogy to do this already exists 
in the form of the Tao oper- 
ating system, which has been 
reported on by your own 
LUC correspondent, Dick 
Pountain, in “Parallel 
Course” (July 1994). The big 
advantage of the Tao OS’s 
translated system is that the 
speed penalty is only about 1 
percent; this leads inevitably 
to the fact that it reduces the 
processor to a commodity 
item, something that can 
only benefit the consumer. 
For more information about 
Tao’s technology, go to 
http://www.tao.co.uk/. 

Russel Hughes 

rhugesc@cix.compulink.co. uk 

Tao Systems is still actively 
talking to telecom and elec - 
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SAG STA Pentium Pro 200 SAG STF 166 Pentium SAG STF 150 Pentium 

SERVERS WORKSTATIONS LARS RAID STORAGE 


W(t u t a v US to m built system ? 

Until SAG, that meant high-priced VARs 
and other cosily consultants. 


Wit nr to pay les 
syst e m w S t h nut t 
ii n ft a l i t y ? 

Until SAG, your only 
options were 
pre-con fig med 
systems and their 
many limitations, 

SAG uses only the 
highest quality 
components the 
marfcetplace has to 
offer and still 
provides you with t 


for y o it r 
o m p r o m t s i n g 



Pentium 
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best cost! 


Don't Settle for Le a s . 

We don't hoi Id it until you buy it! Now 
you can have custom quality 
configurations without compromise. All 
SAG solutions are precision-built and 
packed with features. We offer the latest 
in technology, with speed, data 
integrity, and compatibility in mind. 

For affordable disk arrays, tape backup 
solutions and RAID 5 technology, SAG 
Electronics h the acknowledged "High- 
End Solutions Company." 

T he Choi c p IV e b Sure e r 
Companies like Business Week Magazine 
are choosing SAG Electronics as their 
high performance web server solution- 
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High Quality Custom-Configured Systems at Off-the-Shetf Prices 
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We’ve solved your 
inter-connecting puzzle. 

Avoid the twists and turns in choosing 
your communications software. FaxFacts 
is your one stop source for enhanced 
fax/voice solutions. 


■ Fax documents from any 
Windows application 

1 Complete transaction 
reporting 

1 Total network support 

TftV THIS DEMO: 

847/923-3030 

PGC NO 8890 12 


■ On-lino credit card 
authorization 

* Fax over network from 
multiple workstations 

Faxfacts’ 

V by 

Copio International Ltd, 

Wheaton, Illinois 601 R7 

( 800 ) 689-8898 
( 630 ) 682-8898 
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ironies companies hut has 
yet to name any licensees. 
That’s why we haven't cov- 
ered the Tao operating sys- 
tem recently. If any deal is 
announced or new develop- 
ment occurs, well be sure to 
mention it. — Dick Potmtain, 
co } i tri hut i itg edi to r 

FIXES 

Due to editing errors, we 
omitted some text in “Cyrix 
6x86 Matches Pentium,” 
(September Bits). The $1500 
price we cited in the article 
was meant to refer to the 
approximate cost of the SCSI 
controller with 64 MB of 
memory, not the entire sys- 
tem. The price at the end of 


the story is the correct 
approximate system price. 
We also said the Cyrix sys- 
tem had 64 MB of RAM, The 
SCSI controller had 64 MB of 
memory; the Cyrix system 
itself had 32 MB of RAM, 

The rightmost graph in the 
figure “SQL Server Perfor- 
mance” on page 162 of the 
Quad Pentium Pro Server 
comparison (September) 
was mislabeled. The scale at 
the bottom should have read 
I to 4, reflecting the number 
of processors* 

In “Microsoft Catches Up 
with Netscape” (Septem- 
ber), we referred to “Sun’s 
] a va Script.”] a vaScri ptisa 
Netscape product. 


COMING UP I N DECEMBER 


COVER STORY 

The Microprocessor at 25 

BYTE examines how, in 25 years, the microprocessor has 
changed the world. Well also explore the evolution of 
microprocessor des||jp{ and where it J s going, and we’ll 
bring you the views of industry luminaries on the impact 
of future advances in computing technology. 

EXCLUSIVE* 

Hot New Processor 

We lake a detailed look at Exponential's PowerPC- 
compatible bipolar chip, which delivers clock speeds in the 
range of 500 MHz, 

STATE OF THE ART 

Next -Generation Internet Applications 

Asa platform for distributed applications development 
the Internet is dynamic but immature. BYTE takes a close 
look at evolving standards for directory services, e-mail, 
and security and explains what they'll mean for develop- 
ers deploying enterprise- wide applications on the 
Net of 1997 and '98, 

HARDWARE LAB REPORT 

Network Laser Printers 

N5TL tests monochrome laser printers with output speeds 
of 17 to 32 pages per minute, Here's where to find the one 
that can meet the needs of large corporate departments 
and small businesses. 

SOFTWARE LAB REPORT 

Lotus Notes and Microsoft Exchange 

Which of the groupware heavyweights is best for your 
business? NSTL's in-depth report will help you decide. 




Manageable Fault-Tolerant Storage 


Lasting quality and reliability are built into every f/Stor 
RAID system. Prom die easy-to-use Alert Manager soft- 
ware to the redundant hot swap components, data 


you to switch RAID levels or capacity on-the-fly. You can 
also configure a hot spare for auto ma tic data reconstruc- 
tion without user intervention. So whether you’re look- 




77 Stor, Formerly Conner Storage Systems 
1.800.RAID511 Td07.829.3500 v Europe: +44(0)1234 213571 

c \mX t^iocC u f y iM B lkcv hir. AH tnukmaiia are oftltcir nspecthT awnrre, SjwdfiatJom subject to dungt wiihcjtu notice 
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Preventative Medicine: 
Management tools help 
you monitor, analyze, and 
control your PCs and 
keep them healthy. 



SHOPPING LIST: 



E3T Pentium Fro 

KJ processor 



\^Jt Si and ards- based 

KJ management so It ware 

\~jf Built-in hardware 

Hu instrumentation 




/ 


/ 
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X. 

The depeudtibility 
of Intel 
tire hi lecture. 


5.5 Million Transistors. 
(Go ahead, counfem.) 


Pentium 41 Pro processor- 
based systems and Lhe 
right manageability tools, 
like Intel's LANDesk s 
Management products, 
can save you money on 
support and maintenance ^ 


We’d be happy to tell 
you even more. 
Just visit our Weh site. 


■* 150 


Smithsonian 


The right choice for 
Windows NT/ 
Windows' 95 
or any other 
32-bit operat- 
ing system, ** 


www.intel.com/pentiumpro 



man"age-a'[)iri*ty, 

/j f the ability 10 simplify and automate the maintenance 
and support of business computing with the right 
hardware and software tools, i.e. T Pentium Pro processor- 
based systems with the right manageability softw are. 



ility defined 


intel 

The Computer Inside. 1 ” 




News & Views 


Windows for Tiny PCs 

Seamless information synchronization with desktop PCs 
will highlight Windows CE. 


□ f at first you don 1 r succeed, t ry 
again. Following an earlier 
effort to develop an OS for 
hand-held devices, Microsoft 
will release an OS called Windows CE this 
fall. The first products based on the new 
OS, which is code-named Pegasus, will be 
hand-held PCs that arc about the same 
size as today’s Psion 3 A and Hewlett- 
Packard’s 2DGLX. 

Unlike these other devices, however, 
the new Windows CE hand-held PCs will 
feature an OS that provides a Windows 
95 look and feel. Windows CE will also 
offer programmers a subset of the Win32 
APIs, making it easier for developers 


familiar with those interfaces to write 
applications for these new hand-held 
PCs, Microsoft says that Windows CP will 
also he appropriate for such items as cel- 
lular smart phones, digital information 
pagers, and entertainment and multime- 
dia consoles. 

The first Windows CE hand-held PCs 
will likely be rel eased I a tc this yea r. T h ey 
will ship with sUmmed-down versions of 
popular applications such as Microsoft 
Excel and Word, although the CE ver- 
sions will probably offer only some of the 
features available in desktop applica- 
tions, The devices will reportedly let you 
synchronize information with Schedule 


Windows CE Highlights 


GoodPCeonriBcttvily 

Programming interface based on 
Win32 

Windows 95 look and fee] 

Backed by several hardware 
manufacturers 

Device price near $500 

First release slated for this month 


Plus and possibly other calendar pro- 
grams from your desktop. 

Microsoft declined to comment in 
depth on the devices or the OS, but com- 
pany officials say the hand-held PCs will 
offer strong connectivity to Windows 
PCs. Initially, companies such as Casio, 
Compaq, HP, LG Electronics, NEC, and 
Philips Electronics will offer them, Com- 
paq, perhaps PDA-shy from its initial 
work with the abortive Win Pad OS, will 
reportedly resell a hand-held PC made by 
another company. 

Windows CE is a 32-bit, multitasking, 
multithreaded OS, It is also portable to a 
variety of microprocessors, such as Hi- 
tachi’s 32-bit SH3. Processors from NEC 
Electronics and Philips Semiconductor 
can also be used in Windows CE hand- 
held PCs. The OS will be stored in 5.5 
MB of ROM, according to reports. 

These hand-held PCs will probably sell 
for about $500, Whether they will be 
breakthrough products that breathe new 
life into the market or just another bust 
in a field littered with failures remains 
to be seen. However, even if Windows 
CE isn’t perfect in its first release, it’s pos- 
sible that Microsoft will continue to 
improve the product until it is as popu- 
lar in the hand-held PC arena as Windows 
95 is on the desktop. -Dave Andrews 


geek mystique 


Surf Now, Fly Later 

From 3Com [aka Candlestick) Park to rock down and one stand-up access terminal, 
concerts, Internet- access terminals are pi u s t w o stati on s f or p hone serv ice. A n elec- 

showing up in various trnnic card-reader slot 

mainstream venues. Now will am pU ri djt -card 

they arc also arriving in payments. GTE, which is 

airports and hotels. J installing the terminals, 

Atcom/lnfo, which is a m, will also provide the 

San Diego- based pro- ; ISDN connections, 

vider of public com mu- I If you're too husy to 

n ica thm and in formation fe jMk I stop at the ah purl to do 

resume, will have 10of I some Web surfing, nr to 

its Internet-access kiosks I M-J L. dash nl f a last-second 

(see the picture) installed e-mail message, per- 

at Hail as- forth Worth j haps yon can do so when 

International Airport. * you gel to your hotel. 
From there, business Atcom/lnfo is devefop- 

travelers will have access mg Intcrnel-acccss sys- 

to e-mail, the Web, Inter- Surfing at DFW terns for hotels that will 

net newsgroups, ticketing services, rnfor- allow busy business travelers to log in on 
motion about local attractions, and other the road even if they have forgotten their 
information. Each kiosk will have one sit- notebook. -D,A. 


2G BYTE NOVEMBER 1996 







One type of 
infoPak it 
an InfoFIash 
that appear 
or* you* 
desktop 

WoPaks 
can also 
simply be 


InfoFlashei l Audio j Screen Savers j Watfpapeis J 
lie Playing — — — — 


: : ! . I . . x , . 

Kk i metsages 


Playing Frequency 


Play an InfoFlash cm an at 
message at motl every: 


Play an InfoFlash or an audio 
message only after I he 
keyboard and mouse ai> 
used lor 




seconds 


Select whether you want 
!o play these types of 
InfoPaks automatically 


The infoPaks and audio 
messages wd be played 
at I he intervals you 
specify here 


BackWeb can deliver news as an audio message, 
a news flash, or in an information package. 


Web Info 
the Way You 
Want It 

The strength of the Internet, its vast col* 
lection of information, is a double-edged 
sword. You can spend hours looking for 
something without finding it. To address 
this problem, several new products and 
services let publishers deliver in formation 
over tire Internet in a focused way to the 
people who most need it* 

Search tools such as Yahoo and Alta 
Vista can help you find something more 
quickly on the Web, but sometimes you 
still have to browse through many bad hits 
before you find what you want. Off-line 
b ro wse r s ca n d o w nl oad i n f o r m a tion f ro m 
Web sites while you sleep, but they don't 
help if your job requires instant access to 
the latest information. If you’ve config- 
ured your off-line browser to download 
information at midnight, you may not get 
an important piece of news that breaks 


yeah, but... 


The Internet is growing so fast that we 
can't keep up with it* It's where everything 
eool in the computing world is happening, 
and nothing can stop it from growing. 

i 

Yeah, but a recent report by Yankelovich 
Partners (Norwalk, CT), a market research firm, 
indicates that the Internet Esat a crossroads, 
and that unless the cost of access devices such 
as PCs and modems improves, the rate of 
internet growth will decline. The firm says the 
annual average growth rate in the number of 
cybcrcitizcns will decline to 20 percent by the 
end of the year unless the price to play on the 
Interne t comes down. Another caution flag: 
Between May 1995 and May 199G, average 
on-line lime fell by 25 percen t from just over 
16 hours to 12 hours* 

early the next morning for another 24 
hours. 

New services that address the above 
problems let information-oriented busi- 
nesses deliver just the news you care about 
directly to your PC, Subscribers to these 
services specify topics they are interested 
in, such as business competitors or stock 
prices. When news about those topics 
breaks, it is sent to your PC 
Pi mit east’s (http ://www, poiiitcast.com) 
advertising-supported service allows you 


to customize which kinds of topics you 
want ro know about from a variety of news 
sources, such as Reuters* newspapers, and 
others. A new product from PointCast 
called (server (S995 per server CPU) lets 
corporations distribute information more 
efficiently over an intranet* 

BackWeb ’s { h tt p : //wwwbackwek ct >m) 
namesake product suite lets content 
providers create information-delivery 
broadcasts and send information to a wide 
audience or just a single end user. The 
BackWeb server console lets you track 
detailed statistics of how users interacted 
with information, and a scripting language 
allows you to control how information 
appears at the end user’s desk. WavePhore 
(http://www.wavo.com) is also getting 
into the Internet and intranet real-time 
news-delivery business to complement its 
current broadcast services. And NetCiuide 
(http://www.il etguide.com), an on-line 
guide to the Web, will deliver content 
based on your information preferences. 

One problem for would-be content 
providers is that some of these server plat- 
forms can cost thousands of dollars. That 
price is prohibitive for many small-size and 
midsize businesses, says Ross Rubin, senior 
analyst with New York City-based Jupiter 
C a m muni ca daps (Http: //wvvw. j u p * co m) , 
an Internet consultancy. He also says that 
a subset of what vendors such as PointCast 
are offering may be available in a few years 
from standard s-base d Internet e-mail and 
even sooner from Web-server and data- 
base vendors. 

John MacFarlane, CFO of software.com 
(bttp://www,spftware*co]Ti), a provider of 
standards- based internet mail servers, 
agrees. Already, says MacFarlane, the new 


IMAP 4 standard lets mail users store Inter- 
net mail on servers instead of having to 
pull them onto a client machine. This lets 
active agents automatically file mail to the 
correct folder on the e-mail server* Al- 
though this filtering doesn’t currently 
approach the level of functionality offered 
by services such as PointCast and BackWeb, 
N tacFartanc points our that the standards 
will continue to evolve. Also, discussions 
arc under way among vendors to improve 
the integration among e-mail server and 
client programs. Improved integration 
would let someone using a program such 
as Qualcomm’s kudora create sophisti- 
cated filters that work well with any stan- 
dard Internet mail server. Until then, prod- 
ucts such as PointCast provide a valuable 
filter for people who want targeted, I resh 
information updates. -D,A* 
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PICTURE THIS: 
6X CD-ROM, 
11.3" DISPLAY AND 
ZOOMED VIDEO. 


NOW 

PICTURE THIS: 
$2499! 



EXPANSION- 
Satellite Pro's two PC Card 
slots unlock a world of expansion 
capabilities. And the optional 
NoteDock" I Enhanced Port 
Replicator offers additional 
PC Card slots as well as 
easy connection to your 
desktop setup. 


PENTIUM* PROCESSOR - 

A 100MHz Pentium processor 
and 40MB Of EDO memory 
can speed up any multimedia 
presentation. Plus , the 2.9v 
processor was designed 
specifically to maximize 
notebook battery life . 


FULL-MOTION VIDEO 
With Toshiba r s Zoomed Video 
technology and a ZV PC Card , you 
get futbscreen, Mi-motion video 
and MPEG support without 
sacrificing system performance. 


s 800x600 RESOLUTION 
Sure r the screen is huge, And it 
also has 800 x 600 resolution, 
which means that every inch of 
viewing area delivers crystal-dear 
definition and vibrant colors. 


- ADVANCED MULTIMEDIA 
With a 6X CD-ROM, microphone, 
speaker and stereo headset 
Satellite Pro offers the most 
advanced multimedia features 
you can get at this price . 




INTRODUCING THE NEW SATELLITE PRO; 

to multimedia features, the Satellite Pro offers rhe big picture at a small price. It all starts 
with a huge display and fulhnotion video to make your multi nidi a presentations 
lock more like feature films. And it's easy to take your show on the road with 
a 100MHz Pentium processor, up to 40MB of memory and a massive hard drive. 

Add to that a 6X CD-ROM, integrated AC adapter and PC Card slots and you've got 

more than you need to get the job done. So when you want some real 
portable power, pick up the Satellite Pro, No other notebook can give 
you so much for so little. For more information visit the Toshiba 
website at http://eom pule rs, tosh iba.^pm, or for a dealer near you, 
call 1 *800*45 7 -7 7 7 7. 



pentium- 


Satellite Pro 


mom* 

■ 1 T T da, eofof actiw-malrn 
TH display 

* 1.3 billon byte- M ,26GB) hard dnv«* * 

420CDS * 

* 1t.3'dia. color dual'scan DSTN display 

* £10 nllian byte (=772MS) laid tfrtvt 

BOTH MODELS 

* 100MHz {! .ftjj Pentium* processor 

* cl EDO DRAM exp® ndaNe to ms 

* Modular fix CD-ROM and 3 5* floppy 
drive, swappabte in the Srfjiffiy 

* MPEG support via ZV Pol technology 
(requires optional PC Card) 

* HfflVktaT graphics conrrtfer 


1 iG^tirt Sound Blaster* fro 
compatible: aud?o system wm 
microphone, speaker and 
stereo headset 
| two stacked PC Cart slots 
{far Type If or one Type lit) 
i IrDA compliant 
* Utfan Ion battery 
1 Integrated AC adapter 
■ Optional NcteDocT f Enhanced 
Port Replicator 

i Windows* 95 or Windows* for 
Workgroups Eluded 
> 3-yiar limited warranty 
1 Toll-free technical 
7 itys awttk, 24 tours a day 


In 'touch with Tomorrow 

TOSHIBA 

The World's Best Selling Portable Computers. 

©t 996 Toshiba America Information Systems, Inc, At! prices, speerfegtiora and svaitab’lily are subject to change. tPhca is !or J2QCDS fliBdbt picetif 420CDT model begins at £3295 ♦The 42XOT and 42QCDS 
are sold at selected resellers as the 4?5CDT and 42SCB5 with Windows* 9G and add,umal preinstalled spfirare *+The 425CDT comes with an 810 million byte (=772 MBl hard drive All products indicated 
by trademark symbols are trademarked and/or r e gistered by iter respective compamei Intel Inside and Pentiun Pntessof Logos are trademarks of Intel Corporation 
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NT Slow on Some Cyrix 6x86 Chips 



A 100-MHz Pentium PC with 16 MB of EDO memory a Quantum Fireball 1280 A IDE hard drive, 

256 KB of L2 cache memory, and an S3 Trio 64V at 1024 by 768 pixels by 256 colors video card, 
equals 100. Cyme system tested with 32 ME of RAM. 


Real-world applications show the 6x8G slowdown. 


Cyrix 6x86 Bug 
Puts Brakes 
on NT 4.0 

Cyrix has apparently fixed a bug in its 
flagship 6x86 processor that results in 
sluggish performance of Windows NT 
4.0, but not before chips affected by the 
bug reached the market. This bug, uncov- 
ered by Microsoft during its prerelease 
tests of NT 4.0, caused the new OS to 
crash* To guarantee NT 4,0’s stability, 
M icrosofr added code that disables write- 
back caching in the 6x86’s on-board 
cache. Tests BYTE performed on a Cyrix 
PC with the 1 50-MHz 6x86-P200 + pro- 
cessor revealed that applications running 
under NT 4.0 on a Cyrix chip containing 
the bug suffered a performance degra- 
dation of about 30 percent, compared 
to later revisions of the 6x86. 

Cyrix says it hasn't identified the spe- 
cific problem in the 6x86 that caused the 
instability during Microsoft’s testing. 
“ WeTe trying to figure out what exactly 
is going on,” said a Cyrix spokesman. 

BYTE lias confirmed that a new version 
of the 6x86 (designated as revision 2.7 by 
Cyrix) doesn't exhibit the slowdown, 
indicating that NT 4,0 can distinguish 
between defective and fixed versions of 
the chip. If NT 4.0 detects one of the fixed 
chips, it runs at standard speed with the 
chip's internal cache fully enabled. 

Cyrix would not specify what changes 


Smart cruise controls for cars 
could prevent drowsy drivers 
in the future from drifting 
out of their lane or driving 
too fast around a curve. To- 
day's cruise-control systems let you set a pre- 
ferred speed at which your car will travel, 
freeing you from the tedium of stepping on 
and off the accelerator on long drives. Re- 
searchers at the Robotics Institute at Carn- 
egie Mellon University (Pittsburgh. PAj are 
working on next-generation systems that 
combine visual sensors and microprocessors. 
These intelligent systems will change speeds 
relative to the curvature of the road. They 


it made in the chip or the manufacturing 
process between revisions 2*6 and 2*7 that 
may have fixed the problem. Company 
officials said it is Cyrix’s policy not to dis- 
cuss die specifics of chip revisions. 

When asked about the 6x8 6/ NT prob- 
lem, Microsoft stressed that NT 4,0 is sta- 
ble on all certified platforms, including 
all versions of the 6x86 . Once Microsoft 
discovered that a 6x86 couldn't complete 
the company's so-called stress tests, it 
a 1 erte d Cy rix , an d bo the O m pa n i es dev e! - 
oped a workaround for the problem* 

In the workaround, the companies 
added a series of instructions to NT 4.(1 to 


rnjii 


will also be able to warn you if you are nut 
traveling in the correct lane and alert you to 
potential obstacles, even ones you can't see. 
Another possibility is maintaining a certain 
distance between your car and the one in 
front of you. 

This is one of several new uses of robotics 
(for others, see this month's interview on 
page 48). Takeo Kanade, director of the 
Robotics Institute, says smart ermse-eantrul 
systems should be ready in about two years* 
However, before they start showing up in 
cars of the twenty-first century, ear manu- 
facturers and the public will need to accept 
the concept* -D.A* 


identify problematic 6x8 6 cs* When a chip 
with the bug is found, NT 4.0 changes the 
chip's internal cache operating mode 
from write-back to write -through. As a 
result, all memory writes, even those 
cached inside the chip, force an access 
to system memory. This change let the 
6x86 complete Microsoft's testing, but at 
the cost of reduced system performance. 
Cyrix says it is investigating whether a 
software patch to NT 4.0 will correct the 
problem. The company also says that 
other members of its 6x86 family that run 
at slower dock speeds may be affected by 
the NT slowdown* 

M ea su re d by t h e SYS m a r k /3 2 be n ch - 
mark suite of eight real-world Windows 
applications, a 6x86 with its write-back 
caching disabled turns in poorer NT 4*0 
performance than a 133-MHz Pentium. 
One vendor who sells Cyrix-based sys- 
tems didn’t seem worried by the perfor- 
mance problem. Art Afshar, who is pres- 
idem of Micro Express (Irvine, CA), 
said that most of his customers buy a 
6x86-based PC to run Windows 95 and 
choose the Pentium Pro to run NT. How- 
ever, about 25 percent of the people who 
responded to an article about the Cyrix/ 
NT performance slowdown that BYTE 
posted to its Web site said they had either 
bought or were strongly considering a 
6x86-based PC as a platform for running 
NT. Afshar said that the company will 
replace the chip for customers with 
slow NT 4.0 performance on a 6x86. 

Cyrix recently began direct-marketi ng 



Cruising Twenty-First Century Style 
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■ „ nowcrful product " "inent ^ lts VB I No > Wait - C++" 
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“A RAD Tool That Aces The Competition” Peter Coffee, PC Week r June JO, 19 % 


■ Campo nent - based HAD C++ 

* Drag-and-drop programming 

* Oter 220 components arid r lasses 

* Butld and exploit Pmienoj f* DdmWjmdmt 

* Aktfw c/ntrn for Sybase* , Microsoft, 
Orach*, Infirmix*, DB/2 * dW mow 

* ^rtfAr^fr 5 y&wz* SQI Anywhere * jfey 

■ ^y; owfc 

* Zfciti/ am/ CC/k jV&4/ 3 / and ISA PI 

custom application servers 

* Ibuerwft QtjmCyek fir team development 



Now you am deliver extraordinary 
solutions — ar an extraordinary speed. 
Optima**™ revolutionize dcvelop- 
ment by allowing you to quickly build 
client/server and Internet applications 
using visual component assembly, 
drag-and-drop programming and the 
fill! pow er of C++. 

For client/server development, 
the new DataWIndow'** control gives 
you point -and-click database access, 
powerful extended attributes, and 


presentation capabilities made famous 
in PowerBuilder*, For Internet .devel- 
opment, Optima ++ delivers visual 
component assembly and seamless 
remote debugging so you can create 
high-performance applications and 
custom application servers. 

Choose the edition that’s right 
for you. Optima + + Developer delivers 
approachable C++ for dlcm/server 
development. Optima + + Professional 
adds powerful features for the corpo- 


rate developer including DataWindow 
Technology and Internet development. 
Optima++ Enterprise takes scalability 
and performance to die next level 
with native database drivers and 
ObjectCyde™ for team project 
management. 

So don't just read about this 
revolutionary RAD tool. Order yours 
today and let Optima* + take your 
development to new heights! 

I Powersoft. 

Circle 1 78 on Inquiry Card. 


Get Optima++ Developer, Professional, or Enterprise today: 1-800-395-3525 or www.powersoft.com 
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its own brand of PCs built around rhc 
6x86p. When asked if Cyrix would pro- 
vide a chip that runs at full speed under 
NT 4.G to customers who request one, 
Steve To ha k, vice president of marketing 
at Cyrix, said that it would offer a soft- 
ware fix if one is available. Or, he added, 
at the user's option, Cyrix will replace 
the chip, -Robert L. Hummel 

CD- ROM Weds 
the Web 

Although digital videodisc (DVD), the 
impending new CD-ROM standard, is 
currently attracting much attention, 
another important trend in optical stor- 
age is the marriage of the CD-ROM and 
the Internet's World Wide Web, Hybrid 
CD-ROMs are titles that include on-line 
communications, such as links to Inter- 
net sires where users can access expanded 
content. According to InfoTech (Wood- 
stock, VT), a CD-ROM research and con- 
sulting firm, hybrid CD-ROMs are ex- 
pected to account for nearly 10 percent 
of all CD-ROM titles in print worldwide 
by 1997, 

Hybrid CD-ROMs have numerous 
advantages* A publisher can put high- 
quality' video clips on the CD-ROM, in- 
stead of making you squint ar postage- 
stamp - s i ze, si o w v i d eo as i r tra ns m i ts o ver 
the Internet, Game developers can estab- 
lish links to Web sites that let you down- 
load gaming scenarios or participate in 
networked multiplayer sessions, Edu- 
taimnent develop ers can create titles that 
have a link to an on-line interview. For 
example, a new title from the Graph ix 
Zone (Irvine, CA, (BOO) S28-3838 or 
h ftp ://w w vv.gzGne.com/ ) called Herbie 
Hancock Presents Living jazz includes 
links to an FTP site where you can down- 
load interviews with jazz greats to your 
hard drive. 

Resides providing advantages to con- 
tent developers, the emergence of the 
hybrids is also an opportunity for pub- 
lishe rs of tool kits that make it easy to cre- 
ate such CD-ROMs. One such product is 
the WebCP development program, 
which is available from MarketScape 
(Colorado Springs, CO, (719) 593-9890 
or h tip:// www. marketscape.com). It does 
much of the work for you by helping you 
organize your Web content (for more 
information, see * 4 Hybrid Web/CD-ROM: 



The next big thing: 
CD-ROMs with on-line access. 


Do It Yourself n on page 54). Companies 
such as Folio (Provo, III', (80 1) 229-6700 
or lmpt//www, folio.com), whose cus- 
tomers access data stored in proprietary 
in fobases, have introduced Internet- 


enabled programs that leverage their core 
products. 

For example. Folio says it will release 
a new version of its Web publisher that 
lets Internet users access information 
contained in Folio in fobases. Folio's first 
Web publisher worked with only one 
HTTP server. Version 2, which should 
ship this fall, will run on HTTP servers 
from Netscape, Microsoft, and others. 

Another version of Web publisher, 
which will follow version 2 and should 
ship late this year or in early 1997, will 
add some new features. They include 
support for document metering, rights 
management, and other functions cur- 
rently supported in Folio, company offi- 
cials say. Folio also provides tools fur inte- 
grating disparate data stored in Folio 
in fobases and Hypertext Markup Lan- 
guage (HTML) into a hybrid CD-ROM 
package. Says Ted Pine, chairman of 
InfoTech, “Tli e Web wi IJ bcco m e the uni- 
versal way to look ar tilings, but the data 
you Ye browsing may originate from leg- 
acy d a rabases . 1 * - D,A, 


Bug efi the Month 


Be Careful Out There! 


T his month's choice isn't a bug per sc, hut 
rather a dramatic example of what can 
happen when garni people download bad 
ActiveX controls. Fred McLain, CEO of 
Apropos, a software engineering company, 
wrote an ActiveX control to illustrate the 
potential dangers in downloading ActiveX 
programs. If you're using the final version of 
MR tusdI IS In lernet n — ■ , MM 


I B* 


2 2. & 


Explorer 3 and down- 
load his Exploder 
control, it performs a 
clean shutdown of 
your Windows 95 
system. 

“I'm warning visi- 
tors to my Web page 
[http://www.ha I cyan 
.vi mi/mcl a i n/Act ivcX] 
that you have In be careful" McLain says. He 
points out that someone else could just as 
easily write an ActiveX control that formats 
your hard drive or does other equally bad 
things. 

Exploder went through the Authenticnde 
process, in which cun l mis are submitted to 
VeriSign, the digital-authentication com- 


& 


pany that is working with Microsoft. With 
Aulhentlcade, a software publisher signs its 
code with a unique digital signature, which 
confirms to users who published the control 
ami that it hasn't been hacked. 

Microsoft says Authaitkode wasn't 
designed to guarantee that users won't 
download malicious code, but that the tech* 
nology docs provide a 
measure of account- 
ability an the In- 
ternet. McLain is not 
convinced that's 
enough. 

"If I were to put a 
loaded pistol on the 
table with a note 
indicating who owns 
the gun, that won't 
prevent a :i-year-old from walking in, pick- 
ing up the gmi, and accidentally shooting 
himself," says McLain. “The note wasn't 
enough to prevent the accident," At press 
time, McLain was putting the final touches 
on a version of Exploder that does another 
clean shutdown, this time of Windows NT. 

-D.A. 


Exploder Tut Pugc 

Tbti piga U Mlcmwft Ifllfrittl lUplorer Hositti 


Send youra to edeje&u66>bix.com! 
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TOTAL POWER SOLUTIONS 



Introducing bulletproof glass 
for Windows™ NT networks 




System Logging gtmfigunitjgn diagnostics IJcJp 




Monitoring: AG hit 
UPS Model: Smart-UFS MOO 
Status: On line 


Battery Vults 

40 140 


Utility 


Last UPS Serf Test: Passed 
Last Test Date: 03>nra6 





UPS Output 

116.5 

VAC 


Line Minimum: 

U5l3 

VAC 

25 

line Maximum: 

H9.0 

VAC 


UPS Temp : 

97.0 

■F 


Output Freq: 

60.09 

Hi 

20 

Ambient Tempi 

72.0 



Humidity: 

ua 

% 



[ ast Two Events: 

m ifrlfl 10 UPS nn Iriitvry SIR ujiateii pnwtrr foMw * _ 





Battery runtime 

Displays remaining battery runtime for 
system use and subsequent outages 

Utility line voltage 

Power quality display for fast problem diagnosis 

%UPS load 

Load capacity display prevents UPS overload 


UPS self test 

Unattended scheduled self tests provide peace of mind 

j^r^HaxTp^ 

Useful in diagnosing system problems 


UPS 

temperature 

Monitoring for proper 
UPS temperature to 
tend battery life 


“an excellent piece of 


MKBosht. 
WISDOM NT- 
COMROTHII 


management software 

-Windows NT Magazine Editor's Choice 



According to Microsoft, “A UPS is an 
important parr of any deployment of 
Windows NT systems***” Fortunately, 
TtePCl APC provides the most camprchen- 
sive protection against the single largest cause 
of NT data loss — power problems, APC’s 
PowerGmte* plus for Windows NT and APC 
Smart- UPS combine to give you the power 
management features necessary ro make 
SURF, you're protected. 

* Shut down system safely -graceful, unat- 
tended shutdown of Win NT & SMS Servers* 
Through scheduled shutdowns you can even 
cut energy costs by up to 76%, 

■ UPS testing/s tarns -assures that system 
administrators are informed of power 
problems before they impact system integrity. 


Surge Arrest™ & 
Protect Net™ 

AC and dateline surge 
suppressors 


Back-ups & 
Back-ups pro 

UPS for PC and advanced 
workstations 


/: s - 




Starting at $19 

iv*t. Arc. TnJrcirfcl ** ra ^ 



Starting at $M9 


• Remote UPS managemem-climinates the 
need to send trained personnel to remote sites 
ro configure IPS parameters, reboot servers or 
diagnose power problems. 

• Environmcntal/power monitoring-allows 
you to quickly diagnose power problems 
and thus decrease network downtime 
without the expense of an electrician* 

Power Gjiute pm also provides: 

• NEW Flex Events- Want to be paged or 
have an E-Mail sent to you if there is a 
power problem? FlexEvents allows you to 
specify these and other customizable UPS 
reactions ro power events. 

• Systems Management Servers UPS MIF 
Support permits asset management of UPS 
systems* 


Smart-UP5 & 
Smart-UPS V/S 

Manageable UPS for 
seners and networks 


Matrix-UPS™ & 
Accessories 

Modular UPS for client/ 
seri'er datacenters 




Starting at $299 


'The Smart- UPS not only cuts the leading 
edge of pauer protection, as FmerOmte pita 
Software also iM&crt full mirugancrtf and 
amirolduithf the hest ivmbmjtxm,. r nf new 
and pmaittfiif* features . ' ^Network. Computing 1 




IMQ littl, ITU, I49L If** 



i mm 

Starting at $3499 



FREE 

DEMO DISK 

or 60 Page Catalog! 

or download from our 
NEW PowerPage' 
h it piil www* jnpcc.com 

Click on "Free Stuff" 



AMERICAN POWER CONVERSION 

800-800-4APC 

Dept. A2 

Cttmuy i*4 ?|39 }*$&-{*$ JiOJ 17?4 JISS 

hjnert* ) life 39 JIM 929 909 S 

} Si J m CW/v Ut f 1 0/ 7613917 

IrJii- -M 4J4 m* 

4017SS-2797 fax / 800*347- fr\XX PowerPax LiteraSme 
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WE FINALLY MADE A WORKSTATION 



everyone 

e I s e’s 


Sec what'i poiifble 


Introducing 02™, A workstation just as practical, 
reliable, and affordable as everyone else’s. Except that 
it's better Only 02 delivers industry-leading CPU 
and graphics performance as well as breakthrough 
video and imaging capabilities. All of this is possible 
because 02 is the only workstation in its class 
that is based on an innovative Unified 
Memory Architecture. In addition 02 is 
available with a MIPS* R500G" CPU, or, 
for your most demanding needs, the more 
powerful MIPS* R1Q000 , \ If you think all this makes 
02 stand out, wait until you see how well it fits in. 
02 is designed to easily plug into your network as 
well as leverage the interactive capabilities of the web. 


It comes standard with a full set of web-authoring 
tools and a personal web 



server, a combination 
which allows you to 
communicate your ideas 
to anyone, anywhere, on 
any computer If 
you're looking for 
the performance 
of a workstation 
combined with the power 
of the web, as you can 

see, it isn't hard to find. For more information see 
www.sgLcom/02 or call 800,636.8184 Dept. LS0G55. 


Oi Desktop Workstation 
$ 7, 4 9 S 

MIPS RSOOG ISOMHz protestor 
12-bit double-buffered graphic* 
Hardware texture mapping 
Image processing engine 
Video compression engine 
Web-integrated user environment 
64MB ECC SDRAM 
2GB SCSI system disk 
17" monitor. 1260x1040 
I QQBaseTXfl OBasnT Ethernet 


§ SiUconGraphics 

* Computer Systmns 



© J 9tt S*con ... T . ... 
arc re^iitrrtd arid ft 1 0000 ifltf ftSOQO are trademij kj» of MEP5 Tadmcf^tt. IfHZ. 
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Survey 


Web-Commerce Polarization 

T his month's BYTE survey on Internal commerce and privacy reveals a sharp difference 
of opinion regarding how much privacy users are willing to give up in exchange for access 
to free information. The topic of cookies is an especially tricky one. Cookies, small pieces of 
code that are stored on an end user's computer, let a Web server automatically grant visi- 
tors access to areas to which they are specifically entitled. Paid subscribers can automat- 
ically access value-added information, for example, but Web masters can use cookies to 
track your activity on their sites in a detailed way. 

This tracking capability makes users nervous, “Commercial sites have every right to mon- 
itor your actions within the spectrum of their site " says one respondent, "But they should not 
have the right to distribute 1 hat information to others'' Another says, "Use of tracking data 
aggregated to eliminate individual identity is OK, but using individuals' data is too great an 
invasion," 

Other respondents favored the use of advertiser- supported free information. Also, if 
faster links to the Internet become prevalent, telling ads come up more quickly in a Web 
browser, that may reduce complaints against on-line ads. What's the answer? Probably a 
mixture of strategies. As one respondent says* *1 guess we live in interesting times when it 
comes to formulation of Net commerce" 


Web Commerce: One Strategy Does Not Fit All 


ft Want to Participate 
in Internet Commerce 


Cookies Invade 

My Privacy 

%% 


Advertising Should 
Support Web Info 


3% 2 % 



Users Are Willing 
to Pay for Web Info 


Web Atls 
Are Annoying 


Web Ads 
Are Effective 



^ Agree strotiKly [ [Agree | |Hn opinion [""] Disagree Disagree strongly 

Source: QnE Survey; www.byte.com/ (Due to rounding, not all percentages add up to 100,) 


FlashPix: 

Future Graphics 
Lingua Franca? 

It isn't often that a file format generates 
much excitement or offers much to end 
users* but the new FlashPix architecture 
may be the exception. Kodak created 
FlashPix*, i n c o 1 labo ra tion w i th H e wl et t- 
Packard, Live Picture, and M icrosoft* to 
provide a better way tor people to work 
with digital images. One important de- 
sign goal of the FlashPix file format, 
which should now he available, is to let 
you work with large photographic im- 
ages without requiring high-end com- 
puting power or bandw idth, 

FlashPix meets this challenge in an 
ingenious way, based on the premise that 
most people donh need to work with all 
parts of an image at once. linages saved 
tn the FlashPix format are automatically 
stored in a tiled format of 64 pixels per 
square. In this way, you can save images 
of any size, and when a Flash Pix-opti- 
mized software program asks for data* 
only the specific tile or riles requested are 
loaded mro memory. The benefits of this 
approach: Photo editing is much faster 
because only the affected area is loaded 
into memory, and the changes are avail- 
able a I most i n scan tly f or th e sa m e rea son. 

FlashPix stores single images at mul- 
tiple resolutions and enables applications 
to automatically choose the best resolu- 
tion for a particular activity. You can thus 
access a smaller low-resolution image for 
an on-line preview and then download 
a bigger high -resolution copy of the 
image. This should eliminate the long 
waits currently associated with viewing 
high-quality graphics on the Web. 

Another big plus is FlashPix^ ability 
to save edits as a linked file, which can 
reduce storage requirements, especially 
for graphic artists who often save multi- 
ple versions of the same image. You can 
link edits ro an original file but store the 
edits separately, thus eliminating the need 
to store multiple versions of the entire 
file. 

At press time, there was only one pro- 
gram, Microsoft's Picture It, an image- 
editing application, that supported Flash- 
Pix. Software Development Kits (SDKs) 
for writing Windows and Mac FlashPix 
applications should now be available. 


Several vendors may incorporate Flash- 
Pix into scanners, printers, and digital 
cameras. Microsoft says that it will incor- 
porate FlashPix into its Internet Explorer 
Web browser. 

However, not everyone has endorsed 
FlashPix. One notable company that had 


not committed to the format as of press 
time was Adobe. Kodak officialssay they 
will continue to discuss FlashPix with 
Adobe and others. If the standard is suc- 
cessful, FlashPix could make digital imag- 
ing easier, faster, and more fun. 

-Jon Pepper I 
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Introducing NEW Intro Bui I dor — nie quickest, easiest way to 

transform your data into interactive information on your Intranet. Automated Experts 
guide you ttirougti every step of creating your data solutions with point & click ease. 
Plus, IntraBuilder’s powerful, productivity-boosting visual tools make it easy for you to 
switch back and forth between working in the visual designers and the underlying 
JavaScript code. InlraBullder Professional comes with Netscape Navigator Gold, 
Netscape FastTrack M Server, and prebuilt business solutions, making it the only 
complete Intranet solution. 

IntraBuilder supports all local and SOL database standards, so you can use your 
existing data. And with support for Windows 95 and Windows NT, Java ' applets, 
ActiveX controls, and industry-standard Web servers and browsers from Netscape and 
Microsoft, IntraBuilder bridges the industry standards gap. 

Discover the fastest, easiest way to develop your live data solutions on the Web. 
To find out more, call 1-800-3315-6464 or visit our Web site and download the free 
evaluation copyaiwww.borlancl.com/intrabuilder20/ 


Borland 

Making Development Easier 


Call your CDW Software Spectrum Stream International Programmer’s Paradise 

local reseller 1-800-334-4CDW 1-800-787-1166 1-800-699-1736 1-800-445-7899 Circle 13 B on Inquiry Card. 
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Java Forms: 
Better than HTML 

Now that forms vendors have tackled the 
Common Gateway Interface (CGI) prob- 
lem, they are addressing the next step in 
Internet forms software, the incorpora- 
tion of Java* Vendors such as JetForm 
(http://www.jetform.com) and Caere 
(Imp://www.caere.corn) have introduced 
products that let developers create — 
without having to learn CGI program- 
ming — forms solutions that can integrate 
with databases for electronic- commerce 
and work-flow applications. 

However, the current solutions have 
trade-offs. You can let an end user fill out 
a Hypertext Markup Language 0 ITML) 
form using any Web browser, but HTML 
doesn't let you preserve the exact look of 
a paper-based form. Or, users can fill in 
a non- HTML form that has added intel- 
ligence (e.g*, field validation and error 
checking at the client) and a more robust 
look, bur that requires them to download 
a proprietary filler product such as Jet- 
Form Filler for the Web. This is where 
java can save the day 

JetForm, which acquired Delrina's 
forms and work-flow technology from 
Symantec, is about to enter beta testing 
on an upgrade to its forms designer, 
which will soon emit a Java applet* Ac- 
cording to Michael Cohen of Paperless 
Performance (http ://www, paperless 
.com), a developer of electronic-forms 
solutions, Java support lets you have the 
best of both worlds* You can view forms 
in any Java-compliant Web browser, and, 
unlike HTML forms, the Java applet can 
have field-level intelligence and help, and 
also be an exact replica of a paper-based 
form. Field-level intelligence lets a form 
catch user-input errors before erroneous 
data is sent to a server* “And providing an 
exact replication of the paper form that 
may be used today makes people, espe- 
cially computer novices, more comfort- 
able when filling in the electronic form,” 
says Cohen. 

JetForm admits that the initial version 
of its java solution will not have the full 
functionality of its JetForm Filler. For 
example, the initial Java implementation 
probably will not support database 
lookups* But JetForm officials say they 
will continue to improve their Java 
story -D,A* 


Book Reviews 


What Was the Question? 

T he most obvious problem with this col- 
lection of nine essays on the frame prob- 
lem in Al is that it does not tell you exactly 
what the frame problem is. Your best bet is 
to read the epilogue first. This pseudo- 
Mother Goose-style section is probably 
intended as an inside joke by the cogno- 
scent i, but it's actually more helpful than the 
rest of the book. 

As I understand it (and if Tm wrong, write 
to Ford and Pylyshyn, not me), the frame 
problem involves how much information you 
need to give a robot {or a computer) for it 
to perform a task as well as a human would. 
For example, when frying an egg, do robots 
need to know what to do when the egg cap 
ton is empty? What about when the frying 
pan used yesterday still sits in the sink, 
unwashed? 

Other descriptions of the frame problem 
include “describing and updating a set of 
beliefs efficiently" and (my favorite) •'Now 
what do I do?r which almost any reader of 
this book can say at anytime* Clearly, the 
folks who work on the frame problem have 
a hard time agreeing 
on exactly what it is. 
Furthermore, it over- 
laps many subject 
areas* including psy- 
chology, ethics, phi- 
losophy, and religion. 

Reading this book 
is tough work. The 
authors do not ade- 
quately define words 
such as metaph rands, metaphiers , and 
Quineian, as well as references to concepts 
such as Yah shooting. The book lacks a 
glossary and provides a mere one-page 
index of lopics. One particular essay, a 
poorly written science fiction story con- 
taining profanity and spelling and gram- 
matical errors. Illustrates the book's low 
level of editing, 

I would recommend this book highly for 
anyone whose essay is published in it* For 
the rest of us, any robot story by Isaac 
Asimov or Stanislaw Lem will tell us more - 

The Robot's Dilemma Revisited: 

The Frame Problem in 
Artificial Intelligence 

Edited by Kenneth M. Ford and 
2 tin on W, Pylyshyn, Abfex Publishing 
Carp,, 14 1 pages, 

ISBN 1 *56750-143-6, $22.95 


in a more lucid and entertaining manner- 
about the difficulties of designing thinking 
machines. Now what do I do? 

-Edmund X* DeJesus 

Deluxe Digital- 
Electronics Primer 

H aving picked up digital electronics on 
my own, I've always looked for a book 
1 hal could fill in the holes in my piecemeal 
self-education* This is it. With clear expla- 
nations* many effective figures* and typical 
British humor, 

Clive Maxfield sur- 
veys not only the 
basics of com- 
puter electronics* 
but also state-of- 
the-art semicon- 
ductor fabrication 
and packaging 
techniques* I am 

happily amazed that Maxfield covers so 
much* so well. Four hundred plus pages on 
electronics have never gone so fast* 

The humor that peppers the introduction, 
footnotes, and appendixes (especially the 
last one, a seafood gumbo recipe) makes 
for easy reading, but the content is serious, 
well researched* and up-to-date. It starts 
with just enough basics from chemistry, 
physics* and number systems to get you to 
the workings of semiconductors and sim- 
ple logic circuits* From there, the book cov- 
ers tools such as Boolean algebra, Kar- 
naugh maps, and state diagrams that cir- 
cuit designers use to build more complex 
logic from basic gates. 

The book then switches gears to discuss 
semiconductor fabrication processes, the 
design of memory and programmable logic 
devices (PLDs), a bestiary of ASICs, pack- 
aging strategies (including muftichip mod- 
ules), and promising fabrication technolo- 
gies such as 3-D interconnect. That the 
author obviously hand-edited the glossary 
and comprehensive index is a sign of the 
quality throughout. Books of this caliber are 
rare. - Da ve R owe) I 

Bebop to the Boolean Boogie 
(An Unconventional Guide to 
Electronic Fundamentals, Components, 
and Processes) 

by Clive Maxfield, High Text 
Publishers* 47 1 pages, 

ISBN 1 -878707-22- 1. $35 
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No Matter What Happens Between Now 
And The year 2003, Our storage 
Enclosures Will Still Be Under Warranty. 



Cell phone implants? In tergal act ic zoning laws? 
There’s no telling what the next seven years could 
bring. But one thing’s for sure; Your Kingston 1 
storage enclosures will still be under warranty. These 
Rigged and reliable storage systems were designed for 
some of the most demanding environments — even the 
space shuttle. Plus, we offer the longest warranty in the 
industry. The Kingston Data Silo 5 DS500 tower or rack- 
mount enclosure can house 3.5- inch and 5. 25 -inch half- 




or tulbheight SCSI peripheral devices. Our Data 
Express 1 removable drive enclosures, integrated 
into our DS500 chassis, provide a variety of 
customized enclosures for up to 12 removable, hot- 
swappable SCSI devices. Of course, Kingston storage 
products are compatible with all major platforms. Want 
more information? Give us a call at (800) 435-0670, 
or you can send us e-mail at T7"l 1 If 4 hi 1 

storage® kings ton, co in. X\t e c h*n o l o g y 


Far more in /or mat ion f cull u s at (800) 435-0670 


Visit out Weh it?; hnp://www,kifigston.com/b.hiin 


Kingston Technology Company, 17600 Ncwhr# Street, Fountain Valley, CA 92708 USA, (7H) 438,1850, Fax E 7 14) 438-1847* © 1996 Ktngnan TedmdoRy Company. 
All nght* !r**rved? Klng«on. Data Silo, and Data Express arc registered trademarks and Computing Without Limit* is a trademark of Kingston kchnology Cqmppf 
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WINIXMS NT I 
RjAlft-TO Rl.N 


Pentium 


"Risk" is hardly an accountant's favorite 
word. So it’s only natural dial our Bin Six 
customers have placed so much conluiencu 
in Dell PCs, They've learned (hat with Dell, 
high technology doesn'l mean high risk. 

Our OptiPlex GX/jro systems are a case in 



point. Designed for Windows NT from the 
ground up, ihey're backed by eight months of 
testing and validation, They're fully loaded 
with Windows NT and all its native and 
non-native drivers, so they're network-ready. 
Their NT compatibility is assured by a cross- 


company R&D effort involving every major 
system area. They even protect your data 
from both thermal and power failures. 

For the Big Six - and lor all companies 
regardless of size - Dell isn't just the right 
choice. It's the safe one. 
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DELL* DPTIPLEX 1 GXproZM 

DELL OPTIPLEX GXpfolflO 

200MH i PENTIUM* PRO PROCESSOR 

100MHz PENTIUM PRO PROCESSOR 

* New TooMess ConvertahEe Desktop/ 

* New Tool-less Convertible Desktop/ 

Mini Tower Model 

Mini Tower Model 

* 64MB EDO Etc DIMM RAM 

•32MB EDO ECC DIMM HAM 

* 256KB Integrated L2 Cache 

* 256KB Integrated L2 Cache 

* 2GB Fast SCSI Hard Drive 

* 2GB EJDE Hard Drive (10 jtis> 

* 17LS Monitor (15T v,U>, 28rnm] 

4 15TX Trinitron Monitor (13.7' vis., 26mm] 

* S3 Trio &4v+ PCI with SMB VRAM 

4 S3 Trio 64v* PCI with 2MB VRAM 

SCSI CD-ROM Drive 

* BXEIDE CD-ROM Drive 

* Integrated 3Com* PCI EtherLink* III 

* Integrated 3Com PCI EtherLink III 

* Integrated Vi bra 16 Audio 

* Integrated Vibra 15 Audio 

* Microsoft Windows NT Workstation 

* Microsoft Windows NT Workstation 4.0/ 

4.0/1 Year Free NT Support 

1 Year Free NT Support 

* 3 Year Limited Warranty 1 

• 3 Year Limited Warranty 

$4299 

$2799 

Business Lease 0 : $ 155/Mo. 

Business Lease: Si 04/Mo. 

Order Code: 300313 

Order Code: 300311 

DELLOPTIPLEX GXMT5166 

DELL QPTiPLEX GL5133 

166MHz PENTIUM PRO PROCESSOR 

133MHz PENTIUM PROCESSOR 

* Mini Tower Model 

* low Profile Desktop Model 

• 32MB EDO RAM 

* 32MB EDO RAM 

* 256KB Pi pel in o Burst Cache 

* 2GB EIDE Hard Drive (tOrns) 

* 2GB EJDE Hard Drive (10ms) 

4 15LS Monitor (13.7* vis.. 26mml 

* 1 5LS Monitor 1 1 3,7* vT.s, F 28mm| 

* Integrated 64-bit PCI with 1MB DRAM 

* Integrated 64-bit PCI with 2MB DRAM 

4 integrated 3Com PCI EtherLink III 

* 8X EtPE CD-ROM Drive 

4 Microsoft Windows 95/30 Days 

* Integrated 3Com PCI EtherLink HE 

Free Support /Windows 3.1 or 

* Integrated Vibra 16 Audio 

Windows for Workgroups 3.11 

* Microsoft* Windows 1 95/30 Days 

• 3 Year Limited Warranty 

Free Support/Windows 3.1 or 

* 256KB Pipeline Burst Cache, add $39. 

Windows for Workgroups 3.1 1 

* 8X BIDE CD-ROM Drive , add $149. 

* 3 Year Limited Warranty 

$2399 

$1899 

Business Lease: SB9/Mo. 

Business Lease: $7Q/Ma 

Order Code: 300312 

Order Code: 300310 


D0LL 

800 - 876-1190 

http://www.dell.com 

Mon-Fii 7am-3pm CT ■ Sat IDam-Bpm CT 
Sim 12prn-5pm In CanadaT call 800-233*1 539 

| Keycotie *01162 | 




Dataprc Report 


Wanted: Client/Server Expertise 


H igh costs and lack of expertise and sys- 
tems management are the major obsta- 
cles on the way to realizing the benefits of 
client/server computing, according to Data- 
pro's 1 096 International Cliont/Server Is- 
sues Survey, Information systems execu- 
tives understand the cost implications of 
client /server com puling, realizing that, de- 
spite the conventional wisdom of the early 
1 990s, expenditures may bo oven higher 


than those of a monolithic system. However, 
they also believe that the benefits outweigh 
the cost and other disadvantages. 

Implement ers said the top benefits are 
improved end-user access to information, 
the ability to flexibly react to business needs, 
and scalability (la,, the ability to add addi- 
tional capacity). 

As expected, the trend line for full imple- 
mentation of a client/server system contin- 
ues strongly upward fn 1 994, 1 a percent 
of the respondents to Datapro's survey had 
fully implemented a client/server system. 
By 1 995, that number increased to 25 per- 
cent, and this year, it was up to 46 percent. 
Of the implementors, half use a two-tier 
scheme, but a third use multiple-tier 


schemes. Add it ion ally, about 75 percent of 
them incorporated legacy systems, and 
about one- third of those incorporated leg- 
acy systems through real-time connections, 
as opposed to gateways or batch data 
transfer. 

As you can see in the chart, the pe rceived 
disadvantages of client/server computing 
among those who haven't implemented a 
system diffor-in some cases by a large mar* 


gin-from the disadvantages as stated by 
those who have completed their systems. 
Non implement ers seem to have less aware- 
ness of the pitfalls of immature standards, 
system management, and the lack of devel- 
opment IooIh compared to those who have 
already implemented a client/server sys- 
tem, Of this year’s respondents, 29 percent 
are still making client/server plans. Those 
who are still in the planning process might 
want to reevaluate how many resources they 
plan to devote to trouble areas such as sys- 
tems management and immature standards. 
Dennis Byron ts a senior analyst for Datapro 
Information Services , For mom information on 
Datapro Information Services: (800)328-2776, 
(609) 7 64-0 100, or h ttp'Jhvww. datapro. com. 


Real and Perceived Obstacles Compared 

lack of expertise 
Cost 

Systems management 
Immature standards 
Organizational adjustments 
WAN issues 

Lack of development tools 
Budget restrictions 
Run-time middleware licenses 
Lack of applications packages 
Did not see a need 

a 10 20 20 40 50 GO 

Percentage of respondents 

Those not implementing a client/server system underestimate 
the obstacles of management and immature standards. 



Notebook 
Screen Future: 
Bigger 
ana Wider 


Major suppliers of LCD panels — Includ- 
ing Sharp, NEC, and Mitsubishi — are 
developing displays that are larger and 
more advanced than today's 12,1 -inch 
thin- film- transistor (TFT) standard. 
Sharp’s new Stipe r-V LCD, currently 
available only as a 13,8-inch prototype 
I I I model, has 1024- by 768 -pixel reso- 
lution, a 140-degree viewing angle, an 
ultrahigh brighmesSko-darkness contrast 
ratio (300-to- 1), and a viewable image 
area roughly equivalent to that of a 16- 
inch CRT. 

Although Sharp is not shipping this 
model yet, its PC-9090 notebook, due for 
delivery by the end of the year, will in- 
clude some of its aspects. The PC-9090 
uses a Super High Aperture 12. 1 ‘inch TFT 
with 1024- by 768-pixel resolution and 
brightness Sharp claims is 50 percent 
higher than previous models. 

Sharp ((800) 237-4277 or litrp://www 
.sharp-usa.com) also just released the first 
wide-screen notebook, the 4. 6 -pound 
WideNote portable. Its 9.6- by 5.6-inch 
display (see the photo) can show two 
side-by-side Web pages or a Standard- 



Sharp's WideNote display reduces the 
need to scroll through spreadsheets. 


width letter with extra space left over 
on the side. The l6-to-9 aspect ratio is the 
same as a movie screen. The wi de-scree n 
LCD has a resolution of 1 024 by 600 pix- 
els and a diagonal measurement of 1 1 .28 
inches. 

NEC and Mitsubishi (among others) 
are currently working on LCD screens 
bigger than 13 inches, and NEC has 
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What you do most, we do best. 



FILE \ND PRINT SERVER PERFORMANCE 


Were very haopy to 
report that OS/2® 
Warp Server has now been shown to 
i In some tasks up lo 26% faster than 
Windows NT "or Novell NetWare; 

W ere even happier to report Unit 
these are the lask?- your network does 
most often— file and print serving. 
So til is is a speed boost everyone on 
the network is likely to notice. 

(With our drag-and-jlrop GUI* 
the network administrator will see 
other tasks move faster, but that's a 


Network 



®vrp \ 

si 


w hole oilier story.) 

These are the 
results verified 
in independent 
tests h\ Ziff-Davis, 

< 'on 1 [ j a r i ng the re 1 a t h e 
performance of the major network 
OS's' And its ail there in blac k and 
while, lor your reading pleasure. 

Visit www.softwarc.ilmi.eoni lor 
your copy of the lab test And while 
you're at it, be sure to pick up our 
new Cost of Ownership W bile [Viper, 


Because now there's proof that OS/2 
Warp Server saves more than time 
when compared lo the other network 
OS s — it a< ittufll y save? n lo nev. 

Or use our automated fax-back 
service. Just call 1 800 IBM-4 FAX 
and enter 572 4 ) for the lab test and 
5728 for the White Paper. 



Solutions for a small planet ' 


■ William PCYfeft April T. 13% 19DSN1 Ow i Ptti.-sf ■] tSmmt- SM an? QS/J vt irustfi vn i, i ->■ „:,i i'v-0n:.v i-u- = »-i So l « i pu i |n ini'NiebiitemaAs at 

teiternarMitai fluun^a CoypMfian. An . • invite oi iheirr^^tmnlH.^ 1998 BMCoinAlf raserwfl. 






demonstrated 20- and 26-iricli panels in 
Japan. While those are not intended for 
use in a notebook (such screens are wider 
than today’s standard laptop size), ana- 
lysts expect the 13 ,8-inch size to appear 
in notebooks toward the end of 1997. 
Today’s 12.1 -inch display that seems large 
will soon look as outmoded as H). 4-inch 
displays do now. -J.P. 

New PowerPCs 
Boost Macs 

Results from BYTE’s cross-platform 
BYTEmark benchmark indicate that the 
latest PowerPC-based Macs give users a 
significant performance boost. As we 
expected. Power Computing’s Power- 
lower Pro 225 is the fastest Mac we 
have tested, in terms of its raw process- 
ing power. Indeed, its BYTEmark scores 
are the highest we’ve seen in a single-pro- 
cessor desktop system. 

Due to differences in compiler tech- 
nology, a careful reader will notice that 


the resn Its shown here for certain proces- 
sors (e.g., the 200-MI lz603e) differ from 
the results we posted in our August issue. 
This is because we used different com- 
pilers to compile 1 the BYTEmark suite for 
Windows NT and the Mac OS. Improve- 
ments in compiler technology can also 
improve performance on the same chip. 
For example, the 180-MI Iz604 gets a big 
boost in integer performance when exe- 
cuting BYTEmarks that were compiled by 
re lease 3 .0 o f M o tor i j 1 a \s Po we rPC S o ft - 
ware Development Kit (SDK)— see “New 
Power for the Mac” below— compared 
to release 2.0. 

IBM and Motorola are preparing new 
PowerPC processors (code-named Ci3) 
for 1997. These will be based on the 
603c and 604e, but with bigger caches and 
better system interfaces* Another gener- 
ation will follow in 1 998 (for more infor- 
mation on the PowerPC road map, sec the 
article “PowerPC Regroups” on page 
101). The much-delayed PowerPC 620 
may finally ship within the next three or 
four months, as well, 

-Torn Thompson 


New Power for the Mac 

New Mac OS systems based on the 225-MHz PowerPC G04e turn in 
the fastest BYTEmarks we’ve seen in a desktop computer. 

Power Computing PowerTower ISO 
(180-MHz 604J* 

Apple Performs 6400/200 
(20Q4VtHz S03e)* 

Apple PowerBook 5300 
(117-MHz GOlel* 

Power Computing PowerTower Pro 22S 
(225-MHz 604c) 


Apple Power Mac 9500/200 
(200-MHz G04e) 

Power Computing PowerTower 1B0 
(ISO MHz G04J 

Apple Power Mac 3600/180 
(180-MHz 604el 

PC clone 

1200-M Hr Pentium Pro] 

PC done 

(200-MHz Pentium) 

Apple Power Mac 7100/30 
6011 


BYTEmarks compile*! tiding Motorola's PowerPC C/C++ SDK for Urn Mac OS, DR 3.0. 

All other Mac OS BYTEmarks compiled using Motorola's PowerPC C/C++ SDK for (he Mac 0S f 
DR 2.0* A 00- MHz Pentium equals L PC BYTEmarks compiled using Watcom release 10. 



cd-rcm review 


Architecture Bible 
on CD-ROM 

Moving a venerable reference book onto 
a CD-ROM can be either a waste of plas- 
tic or a huge step forward in terms of use- 
fulness. You hope that such a transpose 


Ar l tiLt.Mui .1 HMffPIC )I«n 4 v 4 > ( 



An architectural reference biblc is 
now available on CD-ROM, 

lion increases the convenience, search- 
ability and portability of the material, 
John Wiley and Sons has put the entire 
contents of Architectural Graphic Stan- 
dards! a reference bible for architects 
since 1 932, on CD-ROM, Tho disc de- 
fi nes and ex plains stru ctu ral , me ch an ic al , 
and electrical systems with text and tech- 
nical diagrams. You can search it by sev- 
eral methods, including standard text 
searching and an index. 

A potentially great feature of a CD- 
ROM like this is the ability to use its in- 
cluded diagrams in your drawings. How- 
ever, only 1 0 percent of the diagrams on 
this version are in accurate vectorformat. 

The interface is intuitive, although nav- 
igation is difficult because it is hard to 
retrace your steps. You can export whole 
illustrations or parts of them into your word 
processing or graphics programs, but you 
cannot cut and paste from this program. 
Currently, tables and equations found in 
the CD-ROM are not interactive, but they 
will bo in a future version (slated to ship in 
about a year and a half). 

John Wiley and Sons has not created 
a perfect transition of Architectural 
Graphic Standards from one medium to 
another. However, it is an important begin* 
ning that hints at exciting possibilities. 

-Jason Kraus 

Architectural Graphics 
Standards 

John Witoy and Sorts, 605 Third Avo. , 

New York. NY 10158. 

(600) 225-5945, 
http ://w ww.wilny.com , 

$345 
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Satisfy 
your need 

for speed 

The Multimedia WinBook FX (P133) starting at 


WinBook f=K 

i ; * I33MHI InnaT Fentiim* Processor 
g « «2.V SVGA Active Matrix Color Display 
= • 756K Syrxtxjfsi L2 

• Ofrtiais Bay accepts 6X CfrROM, floppy 

I Drive (both included) or Optional 2nd Lithium 

| Ion Battery 

| ' » 50 Watt. Smart Utiiim Ion Battery 

| » Integrated tiua) -button pOitFttng stidt optional 

l teudpad (shown) 

■ htag^Sourttia^F^ 
s ■ One Type Ji and ore Tjpe Hi PCMCIA SkK 
| ■ PO JjxbHws PCMCIA Controller with 

Gravies Accelerator 
| » 81 [Ml removable Had Drive 

^ ■ 6MB EDO RAM expandable lo 40MB 

1 : * Mlel Serial PSft Game pod, end one 2- 
v^ay Infrared [tort 
« One-year extendable warranty 

'o 'Sfi HDD, 

i flUJ, 2i S .rrf.Tj/ 

CALL rofl OTKEH MODELS AVAILABLE 

K 

O 


NEW 150MHz MODEL! 


■ 150MHz Intel 1 Pentium" Process* 

* 1 2. r SVGA Active Matrix Color Display 
n MlntermlF^Modem 

' « 1GB removable Had Drive 

* 24MB EDO RAM expandable to 40MB 
- 256K Syncburct 12 Cache 

■ Options Bay accepts 6X CD-ROM. 3 5' floppy 
Drive [both included) or Optional 2nd Littoun 
lion Battery 

» 50 Watt Lithium krtBattay 

* Integrated dua-button porting stick, optional 
Inuchpad [dxjwn) 

■ Intf^sd ScwiliastE^ 16^ 

» Onu Typo II and ore Type 111 PCMCIA Slot 

■ IQ Local-bus PCMCIA Controller with Gtaphics 
Accelerator 

■ Paral lei. Serial PS/2, Game port, and one 2- 
way Irritated port 

* Onfryoar extendable warranty 

$OAQA Lte'*.'? tiic-stm 

ViRaI J 

CALL FOR OTHER MODELS AUAILA3U 

Circle 613o 


S atisfy yottf need for speed with 
tiie multimedia WinBook FX. 
Hie new 150MHz power-saving Intel® 
Pentium® processor makes your 
applications fly. ifypur choice is more 
value-driven, the I33MI VK U priced 
to move at only *2999. But whatever 
your speed, jour FX gives you blazing 
performance in a multimedia notebook, 
complete with swappable CD-ROM/ 
15" disk drive modules and king Listing 
12- cell lithium ion battery. Plus. you get 
a giant 12, F active matrix screen. 

Give one of our knowkdgable reps a 
call to order your WinBook today or for 
additional information on the models 
featured here and others available. 
Inquiry Card. 



Pentium® 

1 P H □ C E ft ■ □ fi 


1-800-288-1538 

Monday-Friday, Bam 9pm ESI 
Saturday, 9vn-4pm 

IS* KM W*& rti CmA, VTS\ ItenATT Cant MiUntard, psr* 
■sisnil rffff J; fzl’.tV US. uln Dfitjf. StkJiy 

Ltuttn klilwcial rrurin-tuik piumiliT fftttl date if putfant 


WinBook 


COMPUTER CORPORATION 

a subsidiary of Micro Electronics, Inc. 


MuSor! leept winning,., and winmng...find winning.. .and winning... and wmmng.^and winning, ..and wmnmg...nnd winning.,, and winning, .and winning,, and winning.. .and winning.,. and winning... and winning.,, and winning, and uinmn, 
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Introducing the SPARC 
hyperSTAllON. Design and 
architecture so advanced... 




years from now, you'll still 
marvel at your applications' 
monumental performance. 


The SunOS* 
and Solaris' 
Solution. 

just because the Sun is setting 
on your current operating sys- 
tem, it doesn't mean you're left 
in the dark. ROSS, the sole sup- 
plier of hyperS PARC’ CPUs to 
the SPARC market worldwide, 
creates hyperSIAHON 20 and 
hyperSlAllON 30- 1 he dawn 
of a brand new day in 
SPARC workstation perfor- 
mance. Today, you can have 
the power you need to run 
SunOS 4.13 SunOS 4.1.4, and 
Solaris applications at speeds 
faster than you'd ever imagined 
possible. And you have the 
power to maintain that edge in 
the future. 


THE LONG-TERM 

Solution. 

Our high performance SPARC 
microprocessor architecture is 
housed in a new chassis specifi- 
cally designed for future genera- 
tions of exactly what ROSS is 
famous for. . . multiprocessor 
u pgrades. S h i ning exam p I es 
o f ROSS' fo rwa rd-thin ki ng 
approach, both hyperSTATIONs 
feature an advanced thermal 
management system, a stronger 
power supply, options fur a 6X 
CD-ROM drive, 24-bit 2-D and 



3-D graphics accelerator, and 
enough real estate for up to 6GB 
- - ~ of hard disk space 


INTRODUCING THE 
HYPERSTATION 20 AND 30. 


HYPERSTAIION 20. MOPE 
SPARC For your Buck. 

hyperSBXnON it) 1 jo$ more 
features than Sun's 
XP/UfCinuiim 20 far a /of let ts 
money. Dual 5fJ AlHz Stilus 
slots support up to four 
UyperSPARC processors and 
up to 5t2MB of RAM t so 
can pklt the level of speed you 
need. And utftJi our 6X CD* 
ROM drive, ISDN and high 
performance graph ft 
ticcmemtor options, the 
ItyperSlXnON ffipves you 
features the competition 
doesn't 0P(tn offer. 


HYPERSTATION 30. 

Tbi Master of SPARCs. 

ItjperSTAnON 30 is as fast as 
it gets. It features a new 66 
MHz MBus for ftigJw/mJMgh- 
pitt rmfJfipnKrosrng apd a 
l Gil physical system ntett&fy 
for advanced ECAD and 
da tal me app Heat to ns, 
ftmifmte our current tttierth 
processor speeds from 133 to 
166 MHz and ROSS' evaJfj- 
nmidf} history of iidwtiCQa 
hyperSl ARt ' performance, 
and you'11 start-and sfciy- 
on die fast track. 


EXTENSIBLE, 
UPGRADEABLE, 

Connectable, 

_ RATIONAL AND 

mk Affordable. 

You can always extend your 
performance level xvitb our 
high speed single, dual- or quad- 
processor upgrades. And you can 
rest assured that our S PARC- 
based and UNIX-compliant open 
systems solutions will provide 
h igh con neaab i I i ty, Wh e n y o u 
think about it, ROSS 
hyperSTATIONs are the only 
way to go if you want to put 
your company's future on a pre- 
dictable path for growth -without 
buying into the high costs and 
inevitable headaches of moving 
to alternative platforms. 


Other Marvels of 
ROSS Technology. 

If you're in the market for 
memory, motherboard 
upgrades or microprocessor 
upgrades, from 90 to 166 MHz, 
wc have them. Call us today for 
specifications and prices! 

Call 800-ROSS-YES. 


RWSS 

ROSS Technology, Inc. 

CALL 800.ROSS.YES 

5316 Highway 290 West Austin, Texas 78735 800, ROSS. YES International 512.349.3108 FAX 51 2.349.3101 http://www.ross.com 

e |‘»6 BOSS Technology'. Id*- All rigfta fttenvd ROSS T«rhnotu£y ami iht BLMi lop Air KgbttHd u^muiki! and hjpctSTATTON u a Iridcmuk of BOSS TnLtvnotcMW, In*:. 

.Ml 5FAJ?C LTJ arc Erjdfmaifcs or n-j^icTed UadcitufU uf SLVCC IrtkmKttW, I rtf. hypeiSFAflC u EkoucJ euJuwvdy U> BOSS ItThnotop,. Inc. Product! bearing SPARC EfjJcuUJW 

ire hjicd upon jn jjehiiiwraif developed bf Sun Munwilftra, tnc Ail odttl pnlltl « OTTCf m-xua mentioned herein are u 4 Jctiut ki of thru mpectnr ownm. 

Circle let on Inquiry Card (RESELLERS: 1 G2). 
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Blasts tjrcm 
the Past 


Years ago in BYTE 


The Industry was in transition, Apple and 
IBM were working together, as were IBM 
and Microsoft, despite their recent public 
divorce. Mare details on a new OS called 
Windows NT began emerging. Sales of 
Windows 3,0 were encroaching the Mae, 
hut Novell was still pushing DR DOS. 
Meanwhile, we put the ill-fated Momenta 
computer on the caver. Pen-based com- 
puting hasn't yet broken into computing's 
mainstream, and Momenta Carp's even- 
tual collapse is a good analogy for the 
eventual fate of many of the pen-based 
start-ups. A stronger trend that we de- 
voted coverage to in that issue: network 
interoperability. 


Years ago in BYTE 

BYTE took on early look at Compaq's 
Dcskprn 3BG, which started at about 
$GGOQ. We also reviewed the Mae Plus, 
which upped the Mac’s memory from 12R 
KB to 1 MB and increased the floppy drive 
from 400 to BOO KB, among other things. 
Also in that issue: scads of information on 
knowledge representation. 


Years ago in BYTE 


We focused on data management and the 
problems thereof. Other articles focused 
011 b QW t<J use the 
^ microcomputer as 
a laboratory instru- 
j9 meni and a hard- 
ware product from 
Microsoft called 
the Soft card. This 
was a $390 board 
that allowed you to run programs and lan- 
guages written for CP/M on your Apple 
computer. 


Beyond R2D2: Robots Evolve 

Takeo Kanade, director of the Robotics Institute at Carnegie 
Mellon University, reveals bow robots will make our 
world better ami more entertaining. 



BYTE: Robots are showing up in new 
places and in new forms* What interest- 
ing new uses are you exploring for robots? 
Kanade: The scope of where robots are 
used lias been and will be expanded from 
the factory floor to more "natural" envi- 
ronments, including agricultural fields, 
mines, and construction sites. We are also 
looking at space and planetary explo- 
ration and other hazardous environ- 
ments, including natural environments 
such as volcanoes and those of human 
origin, such as nuclear environments. 


l \Y IK: You r ro hot s have exp I o red vol ca - 
1 j o es t o ga the r da t a , Win it other t as ks 
can robots do that humans currently must 
perform at great risk? 

Kanade: Another one that we are work- 
ing on is a helicopter project, a flying 
robot* This has an advantage when res- 
cuing people in had weather or fire fight- 
ing. In bad weather, for example, a ship 
sinks and survivors are expected. The 
first thing is to try to find them. But the 
rescue mission may be put on hold in had 
weather because the rescuers would also 
be in danger. Now if this is an unmanned 
mission, we can risk a helicopter crash. 
On all these dangerous missions* the key 
factor is, the more risk you take, the more 
effective is the mission. If you can do a 
task in sucli a way that even a crash is ac- 
ep table, the effectiveness grows rapidly. 


Kanade: Yes, and again, the more effec- 
tive the mission, the more dangerous. If 
you hit the hottest spot with a fire-fight- 
ing agent, it's very effective. But it’s also 
dangerous* So human pilots don't fly that 
close. But a robot-powered airplane can 
accomplish dangerous missions without 
risking human life. 

BYTE: What about robots and enter- 
tainment? 

Kanade: That’s a new breed of robotics, 
what is called virtualized reality. We have 
built a 51 -camera dome that we call 3-D 
Dome, It's a-vmeter dome where the 
cameras are looking inside. In other 
words, tlie dome space is covered by a sea 
of cameras. And whatever happens inside 
is modeled into a CAD model. It's a nat- 
ural event. So imagine that you are inside 
the dome, and you swing a baseball bat. 
How your shirt, body, and hand move 
are modeled into the computer. Because 
it is modeled, we call it virtualized real- 
ity, Once we do that, we can place you 
in thatenviro n ment an y way y o u wn nr. 
Thanks to the 3-D models, you can actu- 
ally immerse yourself into that environ- 
ment. One of the best applications that i 
envision is watching NBA basketball on 
rhe court, 

BYTE: So this would let you watch the 
game from the referee's point of view? 
Kanade: Or from anywhere inside rhe 
court. You could see what it's like block- 
ing Michael Jordan. Or you can enjoy rhe 
view that the ball would see, if it could 
see. 

BYTE: What about using robots to man- 
agedata ? 

Kanade: We have an infomedia project 
that lets you navigate in a large video 
database very quickly by using natural 
language as a query: The i mponant view- 
point 1 would like ro convey is that robot- 
ics is nor limited to mechanical things. 


BYTE:/! robot helicopter could help fight 
fires , too? 


For more information on the Robotics 
J n s ti tute , see h tt p ://www. r i , cm u , ed u . 
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Mac Component Application 


An Open Doc won l processor deliners on component software’s 
promise of small, tightly coupled parts. By Tom Thompson 


Componentized WAV of the Future 



Is Apple's cross-platform 
Open Doc technology cele- 
brates its first birthday, prac- 
I tieal component software is 
starting to appear. One such compo- 
nent i s Digital Harbor's WAV, wli i c h 
implements the b read -and -burr er task of 
word processing, I saw a prelim inary beta 
version* Currently, only a Power Mae ver- 
sion is available, /Vs beta software, WAV 
lias some rough edges and missing fea- 
tures, bur it proves that Open I )oc’s com- 
ponent-based architecture is sound, 

Ar 1.5 MB, WAV offers a lean-and- 
mean set of features. That's fine: l don’t 
want unnecessary wizards and other “fea- 
tures” that contribute to code bloat. For 
text, you get basic formatting, where you 
pick a typeface, style it (bold, italic, un- 
derline, and a color), and align it with a 
few points and clicks. WAV has a simple 
word-count command, a handy feature 
if you write to length. It does have ad- 
vanced lay mi t facilities, such as arraug- 
i ng the text into columns (a maximu m of 
five) and the ability to tinker with the text 
spacing. To readily get at existing text, 
WAV lias conversion filters for WordPer- 
fect 3.x, Word 4.x, and Word 5.x files. 

A Folder Pay function consolidates 
operations or content into virtual “fold- 
ers” with clickable tabs at the top of the 
document window. Default folders are 
text functions, Cyber Dog (Apple’s Inter- 
net tool suite), and a parts folder \ or addi- 
tional Open Doc components (e,g,, a 
d raw ed itor part or a bit- rna p editor pan) . 
You can add your own "project” folder 
tab to consolidate work documents. 

As an Open Doc component, WAV 
takes a document-centric approach to 
creating and handling data. You don’t 
launch WAV itself. Instead, you open a 
WAV stationary (or template} fi le to make 
a new document A Document I iiio com- 
mand lets you set each document’s file 
type (e.g,, WAV format or ASC 1 1 text) and 



WAV's tight Internet integration lets you build 
documents containing live updates* 


memory size, so you can conserve mem- 
ory by adjusting it to suit the document, 
WAV integrates well with other Open - 
Doc parrs. If you have CyherDog in- 
stalled, its functions are immediately 
available from WAV's CyherDog tab. 
More important, you can drag and drop 
Internet uniform resource locators 
(URLs) and graphics from CyherDog into 
a WAV window, and save the information 
into a live document. When you next 
access the file, CyherDog automatically 
connects to the Internet and fetches the 
URL’s current information. 

For example, 1 have a WAV file that 
points to a conference on ISYUTs Web site 
pertaining to CyherDog discussions. 
When Fin notified of new messages in 
this conference, l just open the WAV doc- 
ument, and Fm automatically positioned 
at the last-read message. Conventional 
Web browsers do this with bookmarks, 
but WAV does them one better: It lets you 
ca pturc links, text, and gra p 1 1 ics into dt ic- 


uments, bypassing the usual download, 
file-conversion, and import stages. 

Becau s e OpenD oc cc ) m p on c n ts a re 
small and tightly focused, development 
costs are lower. Thus, WAV costs only $49. 
While you couldn’t publish a book with 


RATINGS 


TECHNOLOGY ***** 

IMPLEMENTATION * * * 

it, you can crank our sophisticated pub- 
lications with embedded images, dia- 
grams, tables, and charts— thanks to the 
Open Doc components that make WAV 
greater than the sum of its parrs. Also, 
WAV represents the future of on-line pub- 
I ishing, where you build documents with 
dy namic links to information on the Web. 
WAV has no equal in this area. □ 

loiw Thompson is a HYIE senior technical edi- 
tor at large* You can contact him at tom 

thompson@blx,com. 


***** Outstanding **** Very Good ***Good 


* * Fair * Poor 
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Alps' MD-4000 prints high-quality, high-resolution color 
images, indelibly and inexpensively. By Robert L. Hummel 


Waterproof Color That Lasts 



The MD-4000 also has a GOO- dpi color scanning head on its 
printing carriage. Printing and scanning share the same paper path. 


casting inexpensive, high- 
quality color printing* Alps 
Electric hopes that its new 
$499 Ml) -20 10 color printer 
and $699 ML) -4(100 pr in ter/scanner will 
ride rhe current wave of interest in re- 
leased photo- realistic imaging. Using 
Alps’ thermal-transfer “Micro Dry” inks, 
these units print waterproof, high-res- 
olution color images (600 by 600 dpi in 
color, 1200 by 600 dpi in monochrome) 
affordably, though slowly, for systems 
running Windows 3.x and 95. 

I tested the MD-4000 in a Windows 
environment. The MD-4000 resembles 
the MD-2010, but within it is a 24 -bit, 
600 -dpi, TWA IN*compatib!e, she et-fee d 
color scanner, which makes it an afford- 
able one-package solution for image ac* 
quisition and printing. Alps also offers a 
Mac version. 

With four snap in ribbon cartridges* 
die MD-4000 supports hands-off CMYK 
printing. The printer determines the po- 
sition of each cartridge. If a needed cob 
or isn’t loaded, the printer prompts you 
for it. A S6.60 ribbon produces about 45 
to 40 pages at 100 percent coverage. Alps 
also offers 20-page metallic ribbons (gold, 
cyan, magenta, and silver) for $8.99 each. 

Alps claims that the MD-4000 doesn't 
require special paper, and my testing be >re 
this out. f printed full-color images on 


TECH FOCUS 


Micro What? 

The Aljts "Micro Dry" process applies dry 
resin-based inks to paper with a 240-de- 
nuMil thermal-transfer head. Like wax- 
therm a l- transfer printers, the MD-4000 
melts small dots from an ink-coated rib- 
bon, one pass per color. Unlike wax trans- 
fer, resin-thermal transfer does n't require 
special paper, and the output doesn't look 
waxy. 
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copy paper, postcards, iron -on T-shirt 
transfers, transparencies, and photo- 
graphs, as well as other coated papers, 
with good to excellent results. The MD- 
4 000's multipass print engine shows mi- 
nor banding only on large expanses of 
CMY-composite black. The primers de- 
fault co I or- matching produced accept- 
able-! ou king prints, and the Windows 
driver gives you ample opportunity to 
fine-tune the output. 

The MD-4000’s pluses are quality and 
affordability; speed is the minus. Jr took 
8 minutes to print an A4-size color im- 
age at 600 dpi. Reducing image size or 
density accelerates the printing process 
proportionally. Text prints at a page per 
minute. Mechanically, the printer is less 
than rugged. A bevy of pull-out, flip- 
down, and sliding trays, drawers, and 
compartments invite accidents. I also 
found the feeder tray somewhat finicky. 

To scan a document, you must place 
it in a plastic envelope — a 4- by 6-inch 

*■»*** OutalaifcSng 


unit for small documents and photos or 
an 8 Vi- by 1 4-inch unit for larger media. 
The Alps Copy Studio software provides 
bare- hones service. For any thing beyond 
color copying, you'll want to scan from 
yo u r ow n TWA IN-co m patibl t i m age ed i - 


RATINGS 


TECHNOLOGY * ± * * 

IMPLEMENTATION * * * 

PERFORMANCE * * 

tor. Alps includes Adobe's consumer-ori- 
ented PhotoDeluxe with the MD-4000. 

The MD-4000 printer isn’t likely to 
find a home in a high-production photo 
studio. Bur for the small office or home* 
the attraction is clear; durable, high-qual- 
ity color printing and high -resolution 
scanning at an affordable price. 0 

Robert I . Hummel is an electrical engineer* 
programmer, and consultant. Yew can reach 

hint at rhummelfmo n a cl. n et. 

* * * * Very Good * * * Good * * Fafr * Foot 
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Professional 
stuUio quality video 
for your PC, 

JJBSshlijB 

mitaVIPEO DUG PCI 
bus mastering provides 
me lastesl data rales 
(op to 6 MB/sec|, 
tGe highest resolution 
(4:2:2 YUV TrueGolnr) 
with Hie best image quality 
(3.5:1 compression). 


CD quality audlu 
with ported lip 
synchronization, 


Real-lime 

video-overlay, 


Optimal hard 
disk usage, 


High-speed 
video editing, 




niirolMOEO DUO 
integrates audio with 
video on a single 
board so you don't 
miss a heal. 


mnoVJUHJ QGID 
displays lull motion 
video directly on Urn 
PC monitor at alt 
times. True WYSIWYG 
video during capture, 
edit and print -to -tape. 


mlro VIDEO PC 30 has 
lutly adjustable video 
resotutiou and 
compression settings 
to provide the best 
video quality In the 
space available. 


Profa&ttlofial digital video 
and audio editing system 

► PCI bus mastering technology, for the 
fastest data rates up to B MByte/sec. 

► On-board CD audio 

► Beady for Windows 9S 

► Input and output for S*VHS, HIS, VH«, VldaoB 

► All standards; NTSC, PAL, Secant at CCIR 601 
pixel format and squat* pixels 



miroVIDEO DC30 


mlroVIOEO 0C3G has 
specialized hardware 
and warlike lass drivers 
to accelerate video 
editing software - 
up to 10 limes faster with 
Adobe Premiere software 
during ' make movie" and 
"preview edit” mode. 
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The 

HEART 

of. an . 

Artist” 


Vivid cclori- ErgaQOnlt design, performance and features In Indulge the 
visionary In you. 





U 


Princeton Graphic Systems* monitors have always had a solid reputation for pushing 
performance barriers far beyond industry standards. This tradition was proven with the 
highly respected Ultra 15 which won PC World s Best Buy Award a 
remarkable three limes in a row. The I35MH//82KHZ 
Ultra 17+ further redefined the industry with its award' ijflH L } 

winning, high refresh rate performance and ultra-low A “ 

price. Now, our Extraordinary new models surpass even 
our own stellar benchmarks. 

Case in point, the £075. With its super-high 95 KHz 
horizontal frequency 200MHz video bandwidth and an ultra-fine 0.26mm dot pitch, 
this 17" (15.8” viewable) monitor delivers a bold, flicker-free resolution of 1600 x 
1200 @ 7 5 Hz. That's rock-solid performance. Furthermore, our engineers added 
Enhanced Imaging Circuitry for a sharper focus without the moire problems so 
common I 0 other 0 26mm monitors. That's a difference you can see! 

Princeton's next generation of EO monitors incorporates PreVu™ controls and 
ColorighP technology perfect for intense, graphical applications. In addition, 

Princeton offers an Extraordinary, full three year {Bucket to Bezel" limited warranty*. 

The EO Series is already available at your nearby dealer. See it today, Their 
performance will win your heart, Their price will ease your sou!. 


Vv 



™'SOULof 
Accountant ” 


an 
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ESP 


PUiuelon GtipMi SystMU * laa\ S. Vilr St., St*. lid * Sir la Ana, CA t27£H * Tel. Wfi/WMIU Of 
TH/7SI S40S * Fai 714/7S1-5T 16 * Ni On Demand 7U/751-0l6a * Web IHl! WWW,pf£r,lsnn 

C1946 Frmceton Graphic Systems. All rights reserved All trademark aie [he property of I heir respects owners Af an Energy 
Stir“ Partner. Princeton Graphic Systems has determined I hit these ptodutii meei Epeigy Guidelines leu ewgy erfitwicy. 
Prices and specifications are subject to ihanje will* out notice *Pf#Vu“ and Color iflhf* are nos available on I he EO*Q full three- 
year limrted warranty is offered on the following models: £040, £050, EOt?, 1070 and £075. 
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1 1 ZQ £ Uii Vcgai Conviwition Center 
rQM 70 Boosh No LS20S 
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800-747-6249 ext. 165 
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With its latest GroupWise release, Novell goes head-to-head 
with groupware giants Lott is and Microsoft. By Steve Gillmor 


CroupWise Sends a Message 
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CroupWise 5 
Starts at $718 (5 users) 
(Server requires Windows NT 
Server running NetWare 4 ,1,1. 
Clients available for NT, 
Macintosh, PowerMac, Unix, 
and Windows 3.x, 95, and NT) 

Novell Corp. 

Orem, UT 

(800) 453-1267 

(801) 222-6000 
fax:(800)453-126 

http:/ / www.nov ell.com 

Circle 1068 
on Inquiry Card, 


Novell's GroupWise lets you use drop-down menus to select 
event types, condition filters, and actions. 


boosing the right groupware 
product is harder now with 
the release of Novell's C 3 roup- 
Wise 5 (hereinafter GW5), 
which adds significant document man- 
agement tools to an already feature- laden 
messaging product. The new version also 
has state-of-the-art NetWare Directory 
Service (NDS), TCP/IP client/server tech- 
nology, OLE automation, shared fol ders, 
and an enhanced interface. 

We installed the GW5 beta on a Net- 
Ware 4.1 server, using NetWare Admin- 
istrator 4, 1 A, An included two-user ver- 
sion of NetWare 4.x gives access to NDS 
tools* Initially, GW5 runs only on Win- 
dows NT Server. Setup went smoothly* 
Tlie GroupWise Setup Adviser walks you 
through extending the NDS tree; defin- 
ing domain, post office, and agent names, 
locations, and contexts; and adding 
current user s or new ones. 

The GW5 client adopts a three- pane 
interface, like cc:Mail, Lotus Notes, 
and Microsoft Exchange. The left win- 
dow displays the folder list. You can orga- 
nize multiple item types by subject or by 
project in folders within cabinets, and 
sharing folders is easy. 

GW5 leads the pack in document man- 
agement* Novell has integrated much of 
its Soft Solutions product, including doc- 

Still to Come 

The initial release of GroupWise 5 does 
not include everything we’d hoped for* 
Here are a few important omissions: 

• Novell’s GroupWise WebAccess sup- 
ports busy searches and virtually all of 
GroupWise's client functions via the 
Internet, but this isn’t bundled into GW5. 

■ You can't croate custom icons for spe- 
cific URLs in the mailbox* 

•Unix and OS f 2 versions are i n t he works* 

• Promised work-flow tools won't ship until 
a later r interim release. 


umenr check-in, check-Olic, versioning, 
sharing control, version-level security, 
and an activity log* Docu ments are stored 
in libraries, and mailboxes display only 
references to documents* 

GW5 adds die tit/ server connectivity 
while maintaining its drive- mapped 
access to the post office to ease m igratit m 
and use existing hardware. Group Wise’s 
proxy capability lets users access other 
mailboxes in different post offices. 

With GW5 you can convert items from 
one type to another — for example, mail 
messages to calendar appoint ments. You 
can track message status by right-click- 
ing a mailbox item and viewing its prop- 
er! ies. Yt >u can also see incoming and out - 
bound messages 111 a threaded view. You 
can create a rule to move items into 
folders, and you can define trigger events 
that let rules execute on a server — when 
you're away, for instance. 


GroupWise offers a complete toolkit 
for messaging, calendaring, scheduling, 
and managing documents. It also gives 
you tools for single-point NDS-basod 


RATINGS 


TECHNOLOGY ***** 

IMPLEMENTATION * * * * 

administration. The package represents 
a tremendous value for existing NetWare 
shops. Its ease of use and configurability 
compete favorably with Exchange, but 
its Web integration lags behind Notes 1 
D o m i no tech n o Ic igy An d w i t h Wi n do w s 
NT gaining fast on NetWare, the network 
administrator must think twice before 
making the leap ro GroupWise. □ 

Steve ( iilhnor, of Southern Digital* has exten- 
sive experience with groupware applications* 
You can reach him at s gill mo r@aQl.com. 



***** Ou tstanding * * * * Vu ry Good * * * Goo d 


** Fair 


* Poor 
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Web/CD-ROM Development 


Hybrid Web/CD-ROM: Do It Yourself 


IViarKVtJLUf 


and automates CD-ROM mastering. By Jon Udell 



CD Intern aTianal.Whart New 


mm 


d^.l^MLty 


WcbCD lets you seamlessly integrate live Web pages with static 
pages and high -band width data types such as video. 


hy bother with CD-ROMs in 
the Web era? There are lots of 
reasons. Try hosting an fi- 
m inure video on your Web 
site. Try asking your sales force to demon- 
strate your site to non-Web-eounected 
clients* Try using your site’s content on 
an airplane. You can solve all these prob- 
lems with MarketS cape’s Web CD, 
CD-ROMs that venture on-line to aug- 
ment static concent with live updates have 
been around for a decade. MarketScape 
calls it the "big CD, small Web” model. 
WebCD heralds a new era— -big Web, 
small CD. It acknowledges the primacy 
of the Web, It delivers a native Web- 
browsing experience and adds value to 
that experience by facilitating the effec- 
tive use of high-bandwidth content, off- 
line access to all packaged content, seam- 
less Web integration when on-line, and 
com e n i a ggregati o 1 1 ac ross mul t iplc sites* 
To build a site image, you run WebCI > 
Packager, a Windows 95 application that 
integrates a Web crawler, a browser, and 
a CD-ROM-mastering utility. Point it at 
your Webserver — or even several of your 
servers, or any servers anywhere (be care- 
ful!)— and scoop up the content you 
need. As you construct a package, you 
can browse if live— no waiting until the 
build finishes before you can view it. 

To distribute the image, you deliver 
it— on a CD Recordable (CD-R) disc, 
tape, ur conceivably by way of FTP — to 
a m as t cri ng sh op . T h e i m age co mainsail 
your Hypertext Markup Language 
(HTML), GIF, Audio Video Interleave 
(AVI), and other files, mapped to the 
eighr-dot-rhree filename convention 
required by 150-9660 and optimized for 
the peculiar access behavior of CD- 
ROM drives* 

The image also contains a setup pro- 
gram that installs WebCD Viewer. It’s a 
wrapper that will find and integrate with 
Netscape Navigator or Microsoft Inter- 

B 4 BYTE NOVEMBER 1996 


net Explorer, adding to either browser a 
floating window that controls special 
WebCD search and bookmark functions* 
Mac and Unix users miss out on WebCD 
Viewer. However, they can point their 
browsers directly at the data, 

I rested WebCD Packager on The BYTE 
Site. The image l built (see the photo) 
combines articles from our document 
server with messages from our confer- 
enceservcr, When you aggregate content 
across multiple Web servers (or sites), 
where’s the home page? You can choose 
an existing one or make a new one, but 
either way, you’ll want WebCD Viewer’s 
bookmarks to call out landmark pages, 
1 discovered a few glitches. Although 
it supports proxy servers, WebCD could 
nor tunnel through our multiple-proxy 
setup* Because it interleaves uni form- 
resource -locator (URL) discovery and 
retrieval, I found it tricky to map out 

* * * * * Outstanding 


our whole site before choosing what to 
package. Also, when I ran my first build, 
some links resolved on-line rather than 
locally* Pd have liked a verification tool 


RATINGS 


TECHNOLOGY ***** 

IMPLEMENTATION * * * * 

to ensure that all referenced pages were 
included in the package. You wouldn’t 
want to find on-line dependencies after 
you mastered your CD-ROM. 

Its minor immaturities aside, WebCD 
is an outstanding tool that I recommend 
highly. There’s no easier or better way for 
marketers to transform a company’s Web 
site into a distributable, stand-alone, 
hi gb - i m pa e r prese nta ri on. 0 


Jon Utlcl l ( f u d e 1 1 @ b i * . c □ m ) is RY'f / '$ exec u ■ 
fire editor for new media* 

**** Vojy Good *** Good ** Fair * Poor 









Removable one-gig disks, 
unlimited space, 

fast as a hard drive. , 

jt *' 


For the nearest dealer, call: 

888- 2- IOMEGA, ext. j22 
Or see us at: www.iomega.com 


0 


The Jaz" drive is you, 
man. It's fast, it holds 
tons of stuff, and it's 
personal You won't find 
an easier or cooler way 
to upgrade your hard 
drive. Just connect it 
to your PC or Mac and 
you're jammin'; files, 
pictures, graphics, video, 
CAD stuff, whatever. And 
with its dark green color; 
hey, the cat's got style. 


The Unlimited Personal Hard Drive. 

Endless storage space. 

Load and edit projects instantly- 
Goes anywhere you go. 


1GB disks for as low as $99.95. 

Compact one-gigabyte cartridges. 
Great for graphics, sound, and video. 
Portable files. Fast, easy backup. 


Iomega 





■ Your business 
decisions 
just got easier. 

Now there* a PC that’s flexible and sensibly priced for your office or 
department — the ClientPro ■■ system from Micron Electronics. Designed 
for long life and reliable, affordable performance, this new PC offers years 
of productive and adaptable computing without costly system upgrades. 
Now we are marching the power and reliability of the ClientPro PC with 
powerful system software by introducing the new 32 -bit operating system 
everyone i* talking a bo lit — M icrosoft* Windows NT® Workstation. With 
the ClientPro PC, you get a system custom -con figured to fit your office 
needs, network- ready with Windows NT Workstation and backed by our 
i ndust it- lead i ng M icron Powe r- warrant)'. 
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ClientPro P120 


• Intel 120MHz Pentium' processor 

• 256KB pipeline burst cache, flash BIOS 

• 3Com 3 C 5 0 9 Combo network adapter 

• 3.5" floppy drive 

• PCI 64-bit graphics accelerator, 2MB EDO RAM 

• fool-free minitower or desktop 

• Microsoft • Mouse, 1 04-kcy keyboard 

• MS-DOS 6.22/Windows for Workgroups 3.11 

• Microsoft Works preinstalled 

• S-yeor/3-year Micron Power warranty 

• 16MB EDO RAM • 1.2GB EIDE hard drive 1 AAA 

• 14" Micron 14FGx, .28dp (12,9" display) | 

Bus. lease * *51 /mo, 

• 16MB EDO RAM - 2.1GB EIDE hard drive $1 400 

• 15 " Micron !5FGx, .28dp (13.7" display) | |J7 y 

Bus. lease *5 8 /mo. 

• Willi Intel 133MHz Pentium processor...., ......odd 550 
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ClientPro 2 P180 


* Intel 180MHz Pentium Pro processor 

* 256KB internal burst cache. Hash BIOS 

* 3Com 3C509 Combo network adapter 

* PCI 64-bif graphics accelerator, 2MB EDO RAM 

* 3.5" floppy drive 

* 16MB EDO RAM 

* 1.2GB EIDE hard drive 

* 14" Micron 14FGx, .28dp (12.9" display) 

* Microsoft Works preinstalled 

* fool-free minitower or desktop 

* Microsoft Mouse, 104-key keyboard 

* Microsoft Windows NT* Workstation 

- 5 -ye nr/3 -ye or Micron Power warranty 


s 1999 



800 - 486-2059 

http://www.mei.micron.com 






A developer's dream come true... 



#1 Protection Supplier 

You'll have peace of mind 
with your software backed 
by world leader Rainbow 


l eading Technolog y 

Sentinel* is the only 
protection combining 
multiple algorithms 
and ASIC technology 


ISO 9002 

© 

£*rUN#d 


The Highest Quality 

Only Sentinel keys meet 
ISO quality standards and 
offer the best reliability 


Truly Compatible Security 
The industry's largest engineering 
staff is dedicated to making your 
software safe on any platform 


The SentinelWizartP GUI 
is an innovative tool that 
makes protecting your 
software easier than ever 


Booth #54381 


Increase Your Revenue 
Sentinel stops piracy, ensuring 
you that every user of your 
software is a paying customer 


COMDEX/Fall '96 
Visit Us At the Sands 


The world's #1 software protection 
is now the easiest to implement! 


You've always dreamed of 
superior software protection 
that was simple to integrate 
into your entire product line. 
The new SentinelWizard makes 
your dream a reality. 

Ask us about SentineILM™ - the new 
software -based network license manager 


just tell the SentinelWizard how 
you want to sell your products. 
It then automatically configures 
your Sentinel keys and generates 
the pseudo code necessary to 
complete the protection process, 

Visit our web site 
www.rnbo.com 



Call now to order your 
Sentinel Developer's 
Kit, featuring the 
SentinelWizard. 


1 - 800 - 852-8569 


SETUinEL 

Software Protection 


^.rainbow 

TECHNOLOGIES 


HEADQUARTERS: SO Technology Drive, Irvine, CA 92618 ■ Tel: (7H) 450-7300 M Fax: (714) 450-7450 
ASIA/LATIN AMERICA; < 7 T 4) 4507300 ■ FRANCE: (33) 1 41 43 29 001 GERMANY: (49)89 32 17 98 0 ■ UX: (44) 1932 579200 

©1996 Rainbow Technologies, Inc. Sentinel, SenllrwiLM and SentinelWirjrd art* (radmurksof Rainbow Technologies, All other nimei are properly of their respective owners. 
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Better reasons than tradition explain why Digital’s VMS 
operating system continues to survive. By Ben Smith 


VMS: Alive and Well 


icli a face betraying my shame, 
1 mumble, “Hi* My name is 
Ben, and J am a VMS user.” 
The crowd responds r “Hi, 
Ben. We’re VMS users, too!” Bur using a 
20-year-old OS called VMS — which unof- 
ficially stands for Virmal Memory oper- 
ating System— doesn’t mean you have a 
disease, or even a temporary condition. 

Besides its longevity and proliferation, 
due in great part to its robustness and 
sophisticated management design, VMS 
is adept at handling mission-critical jobs, 
and its clustering capabilities make it 
well-suited for multiprocessing. The OS 
isn’t without flaws, which become more 
apparent because of its age. But Unix, 
which is even older, is growing in popu- 
larity, whereas VMS is just holding its 
own, is VMS at the end of its life cycle? 

Who Uses VMS, Anyway? 

The VAX computer and VMS have been 
inseparable since birth. In fact, the VAX 
is one of the earliest designs in which 
the software engineers played a major 
role in the hardware design: They deter- 
mined what structures and services 
should be implemented in microcode. 
Now, with the VAX being supplanted by 
Alpha VMS servers, VMS survives beyond 
its original architecture despite the 
dose hardware ties. 

VAXes have been applied to every kind 
of computing, so VMS has been used by 
every kind of user, from scientists run- 
ning supercomputing applications to 
office workers doing word processing. 
But the days of broad-spectrum com- 
puting are past. Personal computers and 
much simpler LANs have replaced VAX- 
es and terminal serve rs for low-end office 
co n t p ut i ng. W hat wo rk ca n 1 1 be I ta n d le d 
by desktop computers can be done inex- 
pensively on Unix machincsand, despite 
their immaturity, WindowsNT servers. 
Still, VMS can be found hand ling the crit- 


ical, the fault -tolerant, and the secure 
computing jobs such as bank and stock 
market transaction processing, record 
keeping, and billing systems. A hiccup 
in any of these applications could cost 


A VMS Time Line 

April 1 975: DEC’s Gordon Bell 
writes memo that starts format work 
on VAX/VMS, 

April 1 978: First VAX shipped, with 
a preliminary version of VMS. 

August 1978: VMS 1.0 ships. 

April 1980: VMS 2.0, VAX/750 
(first new processor) added to DEG 
product line, 

April 1982: VMS 3.0, VAX/730 
rolled out, Ethernet connectivity 
added. 

September 1984: VMS 4,0 and 
VAXcluster introduced. Many new 
VAX models introduced, 

September 1988: VMS 5.0, the 
VAX 6000, and symmetric multi- 
processor VAXes introduced. 

November 1992: VMS 1.0 for the 
Alpha processor released. 

July 1993: VMS 6.0 released. The 
major features are support for very 
large VAXes and a C2/B1 govern- 
ment security rating. 

January 1996: VMS 7.0 released. 
KemeHevel support for DECthreads 
and 64-bit memory management 
supported on Alpha. 


millions of dollars in a flash, or even put 
lives in jeopardy. 

Another important VMS feature is elm- 
te rs. Th e basic a inccpr is: if pert o r n i a ft ce 
isn’t adequate, add another server; they 
all appear as one. 

The engineering and research com- 
munities have a huge investment in VMS 
applications* These are the millions of 


lines of FORTRAN code rhat also fall 
into the category of legacy systems* These 
hoary applications work perfectly well 
in the VMS environment, and they con- 
tinue to gain in performance whenever 
Digital ships a newer, faster, VMS server. 

Another reason for the OS's com inn- 
ing popularity is a feature that all VMS 
applications exploit: VMS programs can 
share the same data types, system 
resources, and process control Devel- 
opers can thus seamlessly build a mono- 
lithic application in which each individ- 
ual part is crafted in the language 
best-suited for its function. For example, 
an application’s general business logic 
might be coded in COBOL, its bit -manip- 
ulation aspects written in C, and its 
sophisticated numeric operations and 
utilities composed in FORTRAN. 

VMS vs. Unix 

VMS, along with its hardware counter- 
parr, the VAX, was over a year in design, 
not counting the six months of discus- 
sions that took place before Gordon Bell 
(then head of R&D at Digital) wrote a 
memo, in April of '75, committing to its 
development. From the very beginning, 
VMS was built for demanding commer- 
cial applications. The VMS/VAX design 
team tried to anticipate all the levels and 
details that any commercial operation 
might need, and to implement them at as 
low a level as practical. High on the list 
of VMS features has been its consistency, 
its rich set of management features, and 
its security (C2/1H rating from the U S. 
government). Most important, VMS was 
the VAX's native operating system. Even 
today Unix, which is VMS's closest com- 
petitor, is considerably weaker in all these 
areas. Conversely, VMS's file system still 
lacks tlie ability to handle more than eight 
levels of subdirectories. 

Unix is the quintessential example of 
ad hoc OS development. Unix grew out 
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In Case of Emergency, Use Duplicate Clusters 


D igital implements multiprocessor com' 
puling over the entire spectrum of con- 
figurations: from tightly coupled computers 
that share memory and whoso processes 
must be tightly synchronized, to the very 
loose asynchronous model of networked 
heterogeneous computers that share tasks 
t hro ugh remote procedu re calls ( R PCs}. The 
VMScluster lies between these two 
extremes, 

VMScluster implementations share 
resources between processors m such a way 
that the processors and the resources 
appear as a single system to the user. The 
connections between a cluster’s elements 
can be through just about any method; the 
loosest is a simple Ethernet connection. 
These connections are made through redun- 
dant one-way cables with duplicate “send* 
and “receive” ports. 

For disaster tolerance! portions of the 
duster “mirror” the activity of the other por- 
tion, as shown in the figure at right. That is, 
the system takes alt the processing and stor- 
age that lives on one part of the cluster and 
duplicates it in another part of the duster. 
One side is designated as the primary seg- 
ment of the cluster until it fails, at which time 
the other section becomes the primary. 

By placing parts of a cluster several 
miles from the olher and having the pro* 
cessing and storage mirrored between the 
sites, disasters such as a power failure or fire 
at one site don’t affect the others. When the 
systems are connected by high band width 


fiber optic lines, processing continues unin- 
terrupted. This kind of fault- tolerant com* 
puting is what stock exchanges, electronic 


funds transfer centers, and military systems 
require. Additionally, VMS is laudably secure 
in contrast to the majority of Unix systems. 



Smart disk controllers make devices they manage available to 
all processors on the net, thus resembling a unified system, 


of a solution t< ) running a comp utc-i nten- 
sive simulation program on a computer 
that had been all but abandoned {ironi- 
cally, a DEC PDP-7). Unix has grown as 
need be. Great leaps in design have been 
the result of some special application, 
research project, or academic program, 
Unix didn't actually become a commer- 
cial product (from Interactive Systems 
Corporation) until 1977, the same year 
that VAX/VMS was announced at a DEC 
stock ho I de rs 1 meet i ng. 

While the VMS OS was integral to the 
VAX and hadn’t (until the DEC Alpha) run 
on anything but VAX computers, Unix 
has been uniquely portable. Because of 
its humble roots and minimalist hard- 
ware requirements, Unix was quickly 
ported to all platforms, including the 
VAX. Despite the system's haphazard 
beginnings, many Unix features have 
become models for implementing simi- 


lar services on other OSes, including 
Unix's simple file I/O, which wasext end- 
ed to devices and interprocess commu- 
nications (through sockets); a config- 
urable hierarchical file system; and more 
than one way fora user to interface with 
the OS (different command interpreters, 
or "'shells* 1 ). 

Reports of My Death Are 
Greatly Exaggerated 

An OS has reached its terminus when it's 
no longer breathing w ith new develop- 
ment, VMS is still alive. And it*s drawing 
new energy from another OS: NT. The 
connection here is DECTs NT Affinity 
product and the concept of using VMS 
servers to do the high -end computing for 
NT se rv e rs a n d wt i rkstari o n s. To s u p p 1 1 rt 
this capability, VMS has incorporated 
many of NTs data structures and design 
elements. There is a life-supporting trans- 


fusion going on between VMS and N 3 . 

The VMS development group is very 
much alive and well. Some of the origi- 
nal developers are still there, turning out 
new releases. The truth is, VMS does just 
fine for its long-term customers who are 
running COBOL and FORTRAN applica- 
tions, as well as for customers writing 
applications in C/C + +, using RDB or 
Oracle databases and doing distributed 
transaction processing, Both of these 
types of users are going to he around for 
a long, longtime, 

VMS still serves as a reliable tool for 
getting the job done, particularly in mis- 
s io n - cri t i cal s i tu a tio n s . Th ere i s no shan te 
i n b e I tig a VM S u se r, 0 

Ben Smith is an independent contract pm - 
grammer specializing in Unix ami Perl. He used 
to be it BYTE technical editon You can reach 

him at bon @ ro rv in.com. 
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Just b e c a use yo u r 

work is complex 

cl oes n’t m e an 

it has to be difficult 


To got your work done, youVe always needed CAD, But then 


Amoco is saving 5% per 
project or up to 20 million 
dollars by using Vis to to 
plan and manage 
their oil explo- 
ration, Other 
companies use it 
to save time or 
in crease produc :ti vity. 

You U find lots of compa- 
nies have adopted Visio: 

C h rysler ; Nati 0 na l 
Semiconductor and Fluor 
Da ni eh for examp. I e. 



along comes Visio- Technical, a Windows-based drawing 
program that's actually easy to learn and use. Our SmartShapes’ 
technology lets you create 2-D technical drawings and schematics 
that are both intuitive and intelligent. You can finish drawings 
faster, make changes easily, work with AutoCAD files and even 
create custom solutions through OLE Automation. Make things 
easy on yourself for a change. Call 8Q0-24-VISI0, ext. E27 or 
visit www.visio.com. For corporate evaluation call 80G-VISIO-07. 


Visualize y 0Ljr business 
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Whether your business relies on basic spreadsheets or the most advanced multimedia 
ajipljaiticms, VSewSonic* has tlie perfect Graphics Series monitor for YOU! In fad. our 
Graphics Serifs offers NINE different monitors, ranging from 15" through 21" (vari- 
ous viewable*) for both PC and Mac® systems. Each provides a unique combination 
of performance, features, value and screen size to meet your sjiodfk needs, 

Graphics Scries Monitors 

Our Graphics Series offer features like OnVlcw* controls for easy on-screen adjust- 
ments, ViewMaich* to match screen color to printer output, and overscan 
capabilities which provides use of the entire screen. And W(ug Si fPfay for easy 

installation wiili Windows ’ 95^ 

Fbr multimedia, personnel training and internet applications, the Graphics Series 
tVrfectSoumJ 1 5GA and 17G A multimedia muuilore are the ideal choice. 


With high fkkdity speakers integrated into the bead for directed stereo sound, a built-in 
microphone*, headphone jack, as well as mute and volume controls, th m award- 
ttvirtfttg monitors offer a unique experience in sight illlli sound 


The ultimate in high performance monitors^ the ViewSonic G7770 and GT800 blend 
aperture grille mask technology and the vertically Hat SonidTon"' screen to pro- 
duce die sharpest, most brilliant colors from center to comer. The high contrast 
images are 1 the richest and brightest available today 

Our monitors are backed by a limited 3 year warranty on 
CRT, parts mid labor., , the best in the business. Plus 
your company can take advantage of our special 
48-hour Kxpress Exchange 1 * Service option. 

ViewSonic 



Product 

CRT Si it/ 
Vtowobla 

Dol Pitch 
Aperture Grille* 

Man Nt 
Resolution 

On View' 
Con! rals 

ICO 

Certified 

M5RP 

ViewSonic 15GS 

157UHT 

02flnim 

1,260 x 1.021 

Vos 

Yes 

5413 

ViewSonic 1GGA 

1 5714IT 

027mm 

1,230 x 1,024 

Yus 

Yes 

5433 

ViewSonic UCS 

177 16.1T 

0 27mm 

USD 1 1,021 

Vos 

Yes 

5633 

ViewSonic 17G A 

ir/iotr 

027mm 

USD x 1.021 

Yes 

Yes 

SIM 

ViewSonic GH7Q 

ir/is r 

QlSmm* 

1.280 x 1.021 

Vos 


57:.*fi 

ViewSonic 20G 

zr/iB r 

OlSoirn 

UOQ* 1,280 


Yes 

SI.2M 

ViewSonic GT80O 

xrmr 

0-30mm* 

1.600 x 12M 

Yes 


51,495 

ViewSonic G910 

zimer 

025mm 

1,600 x 1,260 

Yes 


51,745 
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At ViewSonic, we make more than just good 
business monitors. We make good business sense. 

CjtyfflbfH' 

Phone: (£(MI> or (909) 869-7976; Agent Code 1266 

Internet: http ^A'lWwaiewsoniccom 
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Sun's revised NFS could overcome HTTP’s limitations 
in handling large amounts of Web data. By Bob Friesenbabn 


A Fi le System for the Web 


□ Ik: popularity of the Web has 
skyrocketed in the past few 
years. Few Technical chal- 
lenges have impeded its ex- 
pansion. However, it is beginning to 
show severe growing pains. Popular Web 
sites now use networks of multiple high- 
performance computers to sustain the 
heavy load when serving data via HTTP. 

The intranet is now beginning to rival 
the Internet's growth. Corporate users 
expect to manipulate Web data in the 
same way that they deal with data in their 
other productivity applications. Unfor- 
tunately, poor data-mampidanon capa- 
bilities are the Achilles 1 heel of existing 
Web technologies. 

The Web is based on Hype next Mark- 
up Language (HTML) and the simple 
HTTP. While it's simple to implement 
and understand, HTTP is an expensive 
protocol in terms of connection overhead 
and data transfer. Each object you trans- 
fer via HTTP requires a new TCP con- 
nection. {See “The Backbone of the 
Web," October BYTE, for details.) Fur- 
thermore, you must transfer the entire 
object at one time* Each HTML page can 
contain references to other objects (e.g*, 
graphics images) that you must dow n- 
load to build the entire page. This 
requi res add itional TCP connections, 
Web browsers such as Netscape's Nav- 
igator have adopted a threaded model 
that allows multiple HTTP accesses to be 
concurrent per HTML page. While thread - 
ing helps avoid TCP-connection laten- 
cies (causing pages to load laster), it in- 
creases the load seen by the server. 

What we need are more efficient Web 
data-access technologies that let users 
selectively access, manipulate, and 
update data as they have become accus- 
tomed to. Sun Microsystems believes it 
has a technology in its inventory that can 
provide the solution with a little brush- 
ing up. The basic technology is NFS, and 


the Wcb-enhanced version is called 
WebNES. 

NFS in a Nutshell 

NFS implements a virtual network file 
system that maps remote disks so that 
they appear local to a client computer on 
the network, NFS is a mam re product that 
Sun introduced commercially in 1986* It 


rose to industry-standard status in 1989 
with the publication of RFC 1094, cov- 
ering NFS 2. In 1995, there was the pub- 
lication of RFC 1 H 13, which covers NFS 3* 
NFS is based on Sun remote procedure 
call (RPC), RFC 1057, which is in turn 
based on data formats established by 
External Data Representation (XDR), 


RFC 1014* Client and server versions of 
NFS are available for all major OSes. 
Development of NFS is relatively easy, 
because the source codes to XDR, RPC, 
and NFS are available in the public 
domain. Alternately, you can license NFS 
technology from S un as part of its ONC+ 
platform, which most Unix system ven- 
dors license. 


Sun considers any Web use of NFS— 
whether it's NFS 2, NFS 3, or NFS with 
WebNFS enhancements — to be a form of 
Web NFS. This can be extremely discon- 
certing to users, given that no specific 
form of the protocol can be labeled as 
WebNFS, In this article, I refer only to 
Web-enhanced versions (described 


An NFS Session 


NfS client 


PORT MAPPER 
(port 111) 


MOUNT protocol |Wt? 
Retunjpwt 

- file handle for "/pub"? 
Return fit handle 


NFS port? 

Pert = 

LOOKUP handle for Too" 

Italian file hand# (or Too" 

LOOKUP file handle for indei-htmT 1 
Return Ole handle for “index JitmT 
RFAO using file handle 
Return dab lot indtilrtinr 

NFS session for /pub/foo/kidexJitmi 


MOUNT 


Remote 

system 




NFS 

(port 2049) 


NFS requires many data transfers to establish 
access to a specific remote file. 
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below) of NFS ns Web NFS, rather than 
using Sun's broader scope. 

The Evolution of NFS 

If NFS is so great, how come we have not 
seen it used on the Internet? NFS is an effi- 
cient protocol that’s optimized for LANs. 
As such, it originally relied onUDP, which 
provides no flow-control mechanisms or 
error recovery, other than for time- 
outs. Because of this, NFS has proven to 
be largely unusable over the Internet. 

With the advent of NFS 3, TCP became 
the preferred transport protocol. TCP 
offers flow control, reliable transfer, and 
ordering characteristics that UDP lacks. 
With Siiii’s recent announcement of 
WebNFS, many of NFS’s drawbacks over 
high-latency networks have now been 
eliminated. 

Unaltered NFS is a terrible protocol for 
use over high -latency networks, as shown 
in the figure u Att NFS Session. " NFS’s 
design was intended to be pure in that few 
assumptions were made regarding the 
OS’s characteristics, such as path-name 
separators or even port addresses. Simi- 
lar to other protocols based on Sun RFC, 
a port- mapper process maps the RPC pro- 
tocol types to specific port addresses, 

NFS depends on two RPC protocols: 
MOUNT and NFS. MOUNT gets a han- 
dle to the top, or start, of a directory tree. 
Once MOUNT accomplishes this, t lie 
client has “mounted” the serve rand uses 
this handle through the remainderofthe 
session. Unfortunately, all this port map- 
ping takes quite a bit of time over slow 
networks. 

A more significant problem than port 
mapping is how NFS works with files. 
Rather than access files via their full 
paths, NFS iterates through the directory 
elements, retrieving file handles for each 
element. NFS then uses the final tile 
handle to read the file. 

To improve its performance over high- 
latency networks, NFS needs to eliminate 
port mapping, mounting, and path-name 
recursion overheads. To accomplish this, 
WebNFS makes three assumptions: The 
NFS default port is 2049, a directory can 
be exported .is “public” with a known 
handle (zero or null length), and path- 
name delimiters are similar to an HTT P 
u ni form resource locator (URL), That is, 
they use a forward slash to separate path 
elements, which lets full file paths be 
specified, 

WebNFS thus introduces a new type of 


URL, the nfs URL Nfs URLs are specified 
via the format nt&://server: port /path, 
which is immediately familiar to Web 
users because the format is similar to that 
used by HTTP, As just mentioned, Web- 
NFS uses the default NFS port of 2049, 
unless the URL specifies one. 

The steps the modified protocol takes 
are illustrated in the figure “A WebNFS 
Session." These steps reduce the number 
of RPC packet transmissions to retrieve a 
relatively short path name from 12 to 
four. Furthermore, with traditional NFS, 
retrieving extra path elements increases 


the number of packets sent by two per 
element. With WebNFS, the required 
number of packets remains constant. 

Presuming packet latencies of 25 0 mil- 
liseconds, the overhead to retrieve die 
first file on a server is reduced from a min- 
imum of 3 seconds to 1 second (not 
including TCP-comiect time). NFS RPC 
requests are inherently threaded in that 
you can send them in any meaningful 
order and back-to-back. This tremen- 
dously enhances throughput and de- 
creases the effects of network latency, 
because responses stream back to tire 
client as requests are serviced. 

WebNFS Limits 

WliiSe use of WebNFS provides signifi- 
cant performance and usability bene- 
fits, it has inherent limitations, They are 
related to the fact that NFS implements 
a filesystem. A network file system imple- 
ments the semantics of a file system on a 
local disk drive. As a result, many features 
that HTTP provides today (or may pro- 


vide in the future) cannot be supported 
directly by WebNFS. 

For example, WebNFS does not sup- 
port the Multipurpose Internet Mail 
Extensions (MIME) Con tent -1 V pe i n t o r- 
mation, a feature that HTFP supports. 
Thus, data that’s obtained via WebNFS 
must be identified locally by some means 
(usually a file extension) rather than 
being identified by the server (which 
could have more accurate information). 

WebNFS has another significant limi- 
tation: It is impossible to support server 
applications without radical modifica- 


tions to the NFS server. You might over- 
come this limitation by simply using 
1 1TTP where NFS is nor appropriate. 

Will you ever sec WebNFS in a Web 
browser near you? There are still many 
unanswered questions regarding how 
WebNFS would be made available in a 
browser, and even whether any major 
browsers will support it. WebNFS has the 
technical prowess to become a major 
Web technology. At the same time, we 
have seen how difficult it is to predict 
which technology will succeed. We can 
only wait and see how the story unfolds. 

If you would like to learn more about 
WebNFS, Sun has made the technical 
details available (including an excellent 
white paper by Brent Callaghan of Sun- 
Soft) at http://www.smi.com/siinsofr 
Is o lari si n etwo rk i ng / we b n fs/. O 

Hob Frtesenhahn is a consult mg writer for 
B YTE who spec ia lizes hi Un ix ami T CP/ IP m 'i - 
work ing re Idled topics. You can reach him at 

bfriGSGn@5imple.daUa5.tx.LJ5, 


A WebNFS Session 


NFS client 


Remote 

FKIRI MAPPER MOUNT system NFS 

[port 111) (port 2043) 
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Rf AD usiflfl file Jundit 
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Smart defaults and an improved file mechanism reduce access 
to remote files to a fixed number of transfers. 
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“They thought my new Multipath 
Back-UPS® Office was just a big surge 
suppressor - then the lights went out.” 
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At last, a safe place to plug everything: Multipath Back-UPS Office for workstations. PCs and peripherals 


Faring the darkness is hard, bur inevitable: You have a 
Iseiter chance of winning the lottery than of escaping 
power problems: They’re the 
single largest cause of computer 
data loss and hardware damage, 

Back-UPS Office provides reliable 
power for your entire system. 

Instantaneous battery backup ensures 
uninterrupted operation of your CPU, 
monitor arid an externa] storage device. 

Full- rime surge suppression and sire-wiring 
fault protection spreads a true Multipath™ 
safety net under any remaining integrated 
peripherals, like modems, printers, faxes 
and phone systems. Back-UPS Office also 
provides convenient BlockSafe™ outlet 
spacing to handle all size plugs - even 
large Block transformers. 


Multipath * Means Total Power Protection 
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Unique Multipath protection keeps 
your PC and data safe 

Plugging a phone line into your com- 
puter doubles your vulnerability to power 



Multiple peripherals and data lines to and from your system are 
vital, but dangerous. Witluntt them, you can't do your joh, I tawever, if 
a power sag makes ydufj modem drop the 
line while you’re downloading from the 
Internet, or lodes your keyboard before 
you’ve saved work, you lose time, money 
and spend another late night at the office 
to meet your deadline. 


Back-UPS Office protects your 
entire system 

Until now, protection for your entire 
system required several devices. Bur multi- 
device protection can leave you vulnerable 
to line noise and unwanted data glitches cre- 
ated by the voltage differential between out- 
lets. Those glitches are prevented with the 
Back UPS Office common voltage reference. 
Back-UPS Office 
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problems; add any peripheral, and it 
triples. Even if your AC power-line is 
shielded, when a surge hits an imp rotat- 
ed peripheral, it can blare down serial 

and data lines, 
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means true 
Multipath™ prorec- 
non, dean, safe 
power to every' 
peripheral, and instant battery backup m keep 
your cutting edge system and 0/S from crashing. Ir 
means protection for fess by integrating the seeuri- 
ty of a surge suppressor wid: the power of a Ul^, 
guaranteed up to S2i,000. 
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J Protect yourself before you kick your- 
■ self. Gei your rew Back- UPS Office 
s today (list price: $17^.95), or call APC 
J For a FREE 60’page Ckcdoj! 
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COMPUTING WITHOUT LIMITS' 



Want a 486 Upgrade That Outperforms Intel? 
For $139 You Can Put Kingston Inside. 


Making your 486 run like a Pentium*' doesn’t take magic. 
It just takes a TurboChip"' and a little pocket change. 
Instantly! you will have 5 x 86 dock-quadrupled 
technology that will help your system run three rimes taster. And 
the TurboChip has all the power you need to run today's demanding 
software, whether you have a 486-base J DX2, DX, SX2, or SX 
system. So how does the TurboChip compare to Intel’s OverDrive 7 ? 
Not only does the TurboChip heat the OverDrive in price. 



compatibility, and warranty, hut in a recent study* it also outper- 
formed it. The TurboChip is designed with AMD’s Am 5 x 86-P75 
CPU and upgrades with tnosi IhM-compatible desktop systems. 
And since the TurboChip i.% a chip-lor-chip replacement upgrade, 
it's easy to install* Plus it preserves your system configuration. 
To find your nearest Kingston distributor call us at (SOD) 251-9059, 
domestically or (714) 437-3334 
for international sales. 


IOI Will UJ ill f h j A /VJ/p 

K illusion 

M & technology corporation 


Fa T more information call ui ffomisfiratfa at ($00) 251*9059, ar for tiHrmntiandt 


) ^all 1714) 437-3314 or i'tJtf our \We6 lire: ftup r//utt u . Jkjtifjtqri.com/fi Jitm 


Circle 145 on Inquiry Card (RESELLERS: 146). 


rj:r»Ki •WmachwM, Aiani d Mvw 1\> vo. I 1 **?- Kmc'on TmWVb G u^T*ru.n t I76W Rounoun Vriky. CA <e7aa USA. (7 MMt$*I6O0, K« 1714) 4SWfi*» i • IWoKitutm T kWw C wjweiiw, 
AmJ x tl*7J Ail >««vei Kngttm k a o^lctrurk ntiJ t:,Tnp,.nn4 Without Until* 4nJ TiukOup jnc EmkmwUaf TAhm.liify Curpronm. All t<lwi tmW uL, ihr pKjvrtj d'their inmtn. 






Motorola’s embedded PowerPC processor offers a rich set 
of communications features. By Tom Thompson 


The Consumer PowerPC Revisited 



I otorola intends to expand its 
reach into the world of per- 
sonal communications with a 
I slimmed- down variant of the 
PowerPC called the MPC801, The chip 
began sampling recently and will be a vail - 
able in quantity late this year. The 
MPCBOl’s feature set makes it attractive 
not only for use in communications prod- 
ucts such as pagers and cellular phones 
but also for general-purpose embedded 
applications and consumer electronics. 

The MPC80I is a three-metal -layer, 
0,3 5 -micro n C M OS part w i r h 8 00,0 0 0 
transistors. The fully static 3.3-Vchip con- 
sists of an embedded PowerPC core plus 
caches, timers, memory controller, and 
peripheral support logic. lr has four low- 
power modes that make it suitable for 
hand-held products, for which long bat- 
tery life is paramount. If these specifica- 
tions sound familiar, it's because they Ye 


similar to IBM’s embedded PowerPC pro- 
cessor, the 40 IGF (see "‘The PowerPC 
G oes Co n s u rn c r, ” Au gu st BY FE) . Upon 
closer examination, there are signifi- 
cant differences between the two chips. 

IBM’s 40 IGF serves primarily as an 
embedded controller. The MPC80 1 also 
acts as controller hut, true to Motoro- 
la’s heritage as a communications com- 
pany, it sports a rich set of communica- 
tions features. This includes two serial 
UARTs and a serial peripheral interface 
(SP1). (IBM can provide a custom 40 IGF 
part that includes a serial I/O interface.) 

The heart of the MPGfiOl is its Power- 
PC core. It is a 32-hic implementation of 
the PowerPC architecture. It has thirty- 
two 32-bit general-purpose registers. Two 
function blocks, an integer unit and a 
load/store unit, execute all integer and 
load/store operations in the hardware. 

To reduce the transistor count — which 


both reduces the processor’s size and 
power consumption— the designers 
removed a number of features present in 


the 60x architecture. The floating-point 
unit is gone, since embedded applications 
execute mostly integer instructions. 
Additionally, the core’s architecture 
was simplified so that the core executes 


only one instruction per cycle. This com- 
promise eliminates the support logic 
required to implement multiple execu- 
tion units, While this approach does 
exact a performance penalty, the design 
win is reduced power consumption. To 
boost performance, the core provides 
several instruction queues, lr also has 
branch prediction logic that performs 
branch folding and branch prediction 
with conditional prefetch. However, in 
keeping with the goal of a simple, low- 
power design, the branch logic doesn’t 
do any conditional execution on any 
p re f e re h e d t n st rt lotions. 


The core has two on-chip caches, a 1 - 
KB data cache and a 2-KB instruction 
c ad le. The caches a re i w o- wa y set a sso - 
dative, which helps compensate for any 
performance hit due to their small size. 


Portions of each cache can be locked to 
hold critical sections of code or fre- 
quently used data sets. Each cache has its 
own memory management unit (MMU). 
The MM Us support a variety of memory 
page sizes ranging from 4 KB to ft MB. 
They can arrange a maximum of 16 vir- 
tual address spaces with 1 6 protection 
groups. You can program the MM Us to 
set the data caches to copy back or w rite- 
through modes and inhibit the caching 
of specific pages in memory (typically for 
memory- mapped I/O), The combination 
of the PowerPC core and the caches 
allows the MPC801 to deliver 33 MIPS at 


Die MPC801 Architecture 
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Motorola's MPC801 processor has a built-in memory 
controller and a number of serial functions. 
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Core 


CPUs 


25 MHz (us in £ Dhry stone 2, 1) and 52 
MIPS at 40MMz, 

To reduce power consumption, the 
M PCS 01 supports four low -power 
modes: doze, sleep, deep sleep, and low- 
power stop, A phase-locked loop (PLL) 
obtains the prt lessor dock signal, which 
enables a system designer to dynamical- 
ly reduce the clock rate to conserve pow- 
er when a hand-held device is idle. 

Interfaces Galore 

The MPCHfll has a system interface unit 
(SIU) that enables it to work with a vari- 
ety of peripherals. It handles dynamic bus 
sizing to S-, 1 6-, and 32-bir wide memory 
and devices. The Sllfs built-in memory 
controller can generate the signals and 
timings for SRAM, synchronous static 
RAM (SSRAM), EPROM, FI AS 1 1 FI 1 ROM, 
DRAM, self-refreshed DRAM (SUP RAM), 
and extended data out (EDO) memory, it 
can manage up to eight separate memo- 
ry hanks. The processor supports a glue- 
less interface to one bank of memory, but 
additional hanks require external buffer 
logic to maintain the signal levels. 

The MPCKOl has two on -chip full- 
duplex serial l JARTs. Each of these UAKTs 
can be independently programmed for 
baud rates ranging from 300 bps to 115.2 
Kbps. Eight maskable interrupts assist 10 
transfers. Interestingly; these serial ports 
provide direct support of the IrDA phys- 
i ca I I a ye r p r o t o co I . I r DA i s a i i in fra r e d 
beam communications protocol, devel- 
oped by the Infrared Device Association, 
that’s used to transfer information in 
some hand -field machines. By imple- 
menting the IrDA protocol in the hard- 
ware, the MPCHfll can reduce the parts 
count in a hand-held's design, thereby 
lowering its costs. 

The processor also provides two oth- 
er communications interfaces: SPI and 
DC, The SPI is a four- wire, full-duplex, 
character-oriented interface. It supports 
K- and 1-bir character operations, and it 
can operate it) master or slave modes, 
I i ke rh e UA R I s, r he S P f ca n a I so i n re rru p t 
the processor to expedite data transfers, 
bt ' is a low-speed, full -duplex, two-ware 
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Motorola Microprocessor and Memory 
Techno fogies Group 
Austin, TX 
(512) BD 1-3023 

http *// www, mo l , ram/S PS/ H PESD/p met/ tp pc/ 
MPCB01.html 


bus that enables the MPCB01 to commu- 
nicate with a variety of controller chips. 
It, tot), supports interrupts, 

ATMs and Web TVs 

Because of its built-in communications 
functions, the MPC8G1 is thus ready- 
made fur embedded applications that 
require such capabilities. It can be used 


in set-top: boxes, cellular base stations* 
automated teller machines (ATMs), ha nd- 
hetd computers, and Internet terminals 
or network computers. Two examples 
help emphasize how the MFCS 01 an 
ideal fit for applications that demand 
extensive communications support. In 
the figure “An Example of an ATM Appli- 
cation,” the MPC801 is shown acting as 
an embedded controller. The processor 
operates the hardware and handles the 
user's interactions with the machine. It 
can also manage the conutumications the 
AI M requires to verify transactions 
with a remote hank computer. One UART 
operates a smart terminal that serves as 
the teller machine’s display screen; the 
or he r s 1 p era tes a i n o d cm t hat relays t ra n s- 
aetion data to and from the bank com- 
puter. The SPI updates nonvolatile data 
in a serial EPROM. This nonvolatile 
data might consist of encryption codes 


and hardware configuration settings, 
which can change over time. The 1 2 C 
interface directs a microcontroller that 
scans the teller machine's keypad for key 
presses and reads the data from the mag- 
netic strip on the customer’s ATM card. 
Here's the most intriguing application 
of the MPCH0J, Mitsubishi Consumer 
Electronics is using it to convert a 40-inch 


TV into a Web browsing box called the 
Diamond Web TV. Because of the 
MPC&Ol's glueless interface to memory 
and to Motorola's Scorpion Graphics 
processor (which is used to mix text, 
graphics, and live video), the Din- 
mo n d We b l V ' s pa r ts co u 1 1 1 — a nd th ere - 
fore its cost — can be kept low. 

The MPC801 implements a Web 
browser and a Java virtual machine on 
the device. Its serial connections help 
implement the TV’s audio, modem, 
video, and TV monitor interface func- 
tions. The Diamond Web represents the 
convergence of TV, the Web, and com- 
puting in one integrated device. The 
MPCSOfs capabilities make it all possi- 
ble. And affordable. 0 


Tom Thompson is a BYTE senior technical edi- 
to r at large. Vs i 1 1 c .i it teach him at tom t h o m p - 

son@bix.com. 


An Example of an ATM Application 



The MPC801 can operate the automated teller machine's hardware, 
display, and communications with the hank computer. 
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10 Mbps Or 100 Mbps 
On Any Port. 



Now That's A Switch. 


Now The Most Popular Fast Ethernet Switch Is Also The Most Affordable! 


BayStack. 


Network traffic only increases. That's why we offer 


the BayStack 2 8 115 Past Ethernet Switch. Not only 
is it the world's most popular Fast Ethernet Switch, but it also offers 
the best price/performance of any switch available. It lets you deploy 
10 or 100 Mbps Fast Ethernet switching on all ports, so you can future- 
proof your network — adding band width where and when you need it. 
Equally important, you also get big- net work reliability with 
redundant links and redundant power. That's because the 28 M 5 Fast 
Ethernet Switch is part of our BayStack family that integrates hubs, 
routers and switches into a stackable, s tan da rds -based 
system. And with Optivity? you can manage your entire 
network as one cohesive unit — including remote sites. 

So call BBBEBBfBHffCTHMWnj for a free copy of 
our Fast Ethernet Deployment Guide and CD, Because if 
you're considering switching, now's the perfect time. 



O I fi*/ N*i!wofkt. Iflf. 'Pcftpir caAneri with i*i * Ji i tMdtrrurk 
at Hif N-*twarki. Int. Wpfc tilt: http:// www M f n r Iwoffci com 
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Program m i ng 


A new programming model for parallel processing simplifies writing 
programs and promises code portability. By Dick Pountain 


Parallel Processing in Bulk 



I a ra 1 1 cl processing— using 
| more than one CPU to in- 
crease computation speed — 
1 is one of those cutting-edge 
technologies that always seems poised to 
break th rough into the mainstream. 
The problem has been that writing soft- 
ware for parallel computers is just too dif- 
ficult. It requires complex code to sy it- 
ch remote the data and activity of tens or 
hundreds of processors* Furthermore, 
because parallel programs aren't portable 
between different supercomputer archi- 
tectures, no volume software market has 
ever taken off to sustain the effort* 

A new para 1 1 el -programming model, 
called Bulk Synchronous Parallelism 
(BSP), promises to remedy this situa- 
tion, Developed by teams at Oxford in 
the U,K* and Harvard in the U.S., BSP 
offers a simple synchronization mecha- 
nism. It also has the potential to make 
parallel programs portable between dif- 
ferent parallel-computer architectures. 


Parallel's Pitfalls 

Parallel programming's fundamental 
problem is that there has been no gener- 
ally accepted model of what a parallel 
computer should look like. Some design- 
ers have favored distributed- memory 
machines, whose processing nodes com- 
municate by passing messages. Others 
have preferred symmetric-multiprocess- 
ing (SNIP) or shared-memory architec- 
tures, where all the processors read and 
write the same memory* 

Yet others have used collections of 
workstations connected by a LAN to sim- 
ulate a single parallel computer. The clus- 
tering of workstations into virtual par- 
allel computers is immeasurably easier 
since the emergence of standard message- 
passing environments such as Message 
Passing Interface (MPl) and Parallel Vir- 
tual Machine (PVM), Still, moving a pro- 
gram from one type of parallel machine 


to a n ot he r n o r j tial ly in vo Ives a co m p I etc 
rewrite of the program* 

What’s needed is an abstract model of 
a parallel computer that describes all 
these schemes, hiding the physical details 
of particular architectures from pro- 
grams to make them portable* Another 
desirable feature of such a model would 


that efficiently supports a global mem- 
ory space and a mechanism for the bar- 
rier synchronization of all the processors. 
Execution of a BSP program proceeds in 
phases, and all global communication 
takes place between phases. 

Each phase i s called a superstep , It con- 
sists of a number of parallel- running 


Supersteps Toward Synchronization 


O Each proctor starts 
at a siprstap barrier, 
meutmg its m tide 
thread. 



® The pmtisofs work 
with local data. The/ 
pass cocMUjnicaUoss 0 
requests to obtain 
global data from otter 
processors, these 
requests are deferred 
until the not superstep 
banier* 



© Each processor readies 
a super step harder 
and halls. 

® Global data transfers 
lake place, s/nctironizing 
all the data, 

G The processors start 
execution to the nett 
barrier. 



• i i i 


B Superstep 
barrier 


Computation 


m 

T 



BSP's step-by-step scheme simplifies the synchronization 
of both processors and any shared (global) data. 


be predictability (i*e*, the ability to au* 
eurately analyze how such portable pro- 
grams will perform on different real 
architectures)* BSP provides just such a 
model. 

BSP’s Structure 

The BSP model assumes a set of proces- 
sor/memory pairs. These pairs are con- 
nected by a communications network 


threads that contain any number of oper- 
ations. The threads perform only local 
communication until they reach a syn- 
chronization point or barrier. At a bar- 
rier, all the rh reads must wait until the lasr 
one becomes ready, ar which time all 
global communication (i.e*, accesses to 
the physical memory of remote proces- 
sors) takes place, as shown in the figure 
“Super steps Toward Synchronization." 

continued 
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Core 


Programming 


This model completely decouples com- 
munication from synchronization, so 
that the synchronization of individual 
messages ceases to be of concern to the 
programmer. 

BSP doesn’t care whether a parallel 
computer implements harrier synchro- 
nization via hardware or software, 
because this affects only absolute per- 
formance, As an example, Cray's 1 3D, a 
massively parallel supercomputer based 
on Digital Equipment Alpha RISC proces- 
sors, supports hardware barrier syn- 
chronization by providing each proces- 
sor/memory node with a special harrier 
register. 

BSP is equally unconcerned about the 
underlying mechanism used for com- 
munication. Thus, the same program 
could run on an Ethernet of PC ;s using the 
WinPVM library or on aT3D. 

BSP Parameters 

As important as BSP's support for pro- 
gram portability is the way it provides an 
analytic cost model tor assessing the per- 
formance of parallel algorithms. This is 
something to which synchronized mes- 
sage-passing programs have never been 
amenable. 

Any BSP computer is defined by three 
parameters: fh the number of proces- 
sor/memory pairs; /, the latency, or num- 
ber of time steps consumed by barrier 
synchronization; andg,a ratio obtained 
by dividing the total local operations per- 
formed by all processors per second by 
the total words delivered by the com- 
munications system per second* Note 
that g measures only a bulk property of 
the whole system, not the speed of indi- 
vidual CPUs or links. The / and g param- 
eters are normalized with respect to a 
fourth parameter, $, the number of time 
steps per second or M FLOPS rate, so you 
can compare algorithms running On dif- 
ferent hardware. 

You can consider any scalable parallel 
system to he a BSP computer and deter- 
mine what its / j, /, and# parameters are 
by benchmarking. You can then use these 


WHERE TO FIND 


Oxford Parallel 
OlfCL 

Oxford, U*K. 

+44 IUGfi27.1fi97 
fax: +44 t865 27;iBl9 
ox par <3 comlati. CX.ac.uk 
http:// www. romlti b.ox. a c,u k 


results to analyze the computational 
complexity of both architectures and 
algorithms. Designers of parallel archi- 
tectures strive to reduce / and g to a min- 
imum. Likewise, a programmer's choice 
of algorithm will try to offset the had 


effects of large / and# inherent in a 
hardware design. 

A Parallel Future 

The Oxford University Computer Lab 
(OUCL) has set up a unit called Oxford 
Parallel to commercialize and spread the 
word about BSP. The firm offers the 
Oxford BSP Library for a number of 
machines, including a free generic ver- 
sion for any homogeneous parallel Unix 
machine that has access to PARMACS, 
PVM, TCP/ IP, or System V Shared Mem- 


ory primitives. There are also optimized 
native libraries for IBM's SP1/SP2, Cray's 
T3D, Silicon Graphics' Power Challenge, 
M ei ko C S/2, , a nd othe r s upe rco m p u rers . 

Oxford Parallel is working on BSP sup- 
port fo rSMPi na chines ru n n i ng Wi n d o ws 


NT and for clusters of NT servers. Such a 
development would be timely indeed, 
gi ven that the PC industry is entering an 
era of multimedia and 3-D graphics appli- 
cations that cry out to be accelerated by 
parallel processing* Perhaps a fter all those 
false dawns, BSP is the technique that will 
bring parallel processing into the main- 
stream for the first time, 0 


Dick Pountain is a HYPE contributing editor 
based in London . Yon can contact him at 

dlckp@bix.com. 


Programming with BSP 

B SP doesn’t require the invention of any now programming languages. You can write 
BSP programs in conventional sequential languages such as C or FORTRAN 90. 
You then link the program to a library that implements a few primitive BSP operations. 

The simplest primitives are hsp_put and hsp_get ( which are requests for nonlocal 
data access, and b s p_s y n c, which marks a barrier for synchronization. P u t and get are 
both one-sidedoperations, and you don’t need to pair them: You either put a value into a 
remote process or get a value from it, but not both. They do f however, require variables to 
have the same names in different physical address spaces, so they are most suited forSingle 
Program Multiple Data fSPMD) algorithms. 

Other BSP primitives are better suited for different types of parallelism. P u t and get 
are nonblocking, so the process that calls them can proceed immediately. Issuing a p u t 
or ge t guarantees only that the requested data operation will be completed by the end 
of the superstop or next barrier synchronization. 

The C function, b sp_a i jin ) , hints at the flavor of BSP programming, It calculates 
the running sums of p integers stored on p processors. Put another way, if integer x is 
stored on processor i, the result coprocessor i is xG + >1 +• ... + xf. 

You use the primitives bsp^pushreg-t s t e r and bsp_popi'og i st tr to register the 
name of the destination variable left across all the processors. The cost of this algorithm 
Is logfpixtg +)+!} + 1 , as there are lo.ji p) + I supersteps (including one for the 
registration}, and the addition operation costs 1 FLOP. 

//include “bsp.tr 
#i rtcl ude <stdio , h> 

//Include <std1iD.h> 

int bsp_a1 1 sums (int x) { 

Int f * left* right : 

bsp_pushregister(&left .sizeofUnt) ) : 
bsp_syncf ) ; 

r i ght = x; 

ford-1 : i<bsp_nprocs( ) I 

If (bsp_pid()+i < bsp_nprocs( ) ) 
bsp_put( bsp_pid( )-H .aright .&! eft . 0 .sizeof (Int ) ) ; 
bsp_sync( } ; 

if (bsp„pid( ) right ^ left + right; 

I 

bsp_popregi sterUUef t ) ; 
return right; 
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Uanagenunt support diagrams 
tike cause & effect. 

(heist an trees and timelines 




business process re-engineering 
diagrams like flow charts 
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Marketing tools like venn 
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Total quality management 
diagrams like process 
charts and maps 



H and soft mare design tools 
like network diagrams and 
object oriented design diagrams 
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Create any business diagram.lnstanty! 6 

Flowcharter 


Great businesses run fast, As fast as you can make 
obstacles disappear. That's why you need ABC Flowcharter 6. 
It shows you your business. Clearly. With diagrams that 
add a boost to your entire business process. 

ABC Flowcharter is not just another drawing too!. 

It actually lets you relate charts to data, and automatically 
analyze the results. Unlike diagramming tools that hit the 
wall at the edge of the page, ABC Flowcharter is powerful, 
1 1 can diagram any process. Across any number of pages. 

No matter how complex. With lines that re-route automatically 
and shapes that drop into place. In fact, it’s so powerful, 


it’s used as the engine for Process Model — the world's 
most advanced business simulation tool. 

ABC Flowcharter does the work, while you work 
on making your business run better. See for yourself. 
Pick up your copy of ABC 
Flowcharter 6 today. If you wan 
even more graphics power, 
you'll find ABC Flowcharter 
bundled in ABC Graphics Suite? 

Visit your favorite reseller, or 
call 800-428-8716 now. www.micrografx.com 
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DESKTOP 
POWER WITH 
HEW-FOUND 




Take your work to new heights. 

With its admire FlexOpr dull bay modular design* the Millennia TransPort * 
notebook system from Micron Electronics lets you mis and match 
devices for a variety ot customized choices. Drop in a modular CD- 
ROM drive to enhance multimedia capability. Add % second 
intelligent modular lithium-ion battery for up to eight hours' use 
without recharging*, or add a 2.1GB hard drive to more rhan double 
your storage capacity. And [here’s built-in flexibility, with features 
tike the innovative Pick-a- Point' - system offering touchpad or pointing- 
stick operation and an infrared port for wireless printing from compatible printers. 

Top it off with our industry-leading Micron Power warrant) 1 , and you have the ideal 
portable computing solution. 
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Modular Bay #1 


£X CD-ROM 


Stcond 
hoid drive 


3.5’ floppy drive Second EilKium- 

kfl bauery 


With up to eight hours' battery 
life* and full multimedia desktop 
performance/ the Millennia 
TransPort™ puts compact, no- 
compromise computing where 
you need it. 



* 5’ year limited n UTaniy on mkropncesttraiid main memu-ty 
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Millennia TransPort™ 


• 133/iflHl Mobile Intel Penlium processor 
•16MB EDO memory (48MB mox.) 

• 1 2.1" active matrix color display, 800 x 600 

• 1.2GB temovable hard drive 


* 4,399 

Business Ease S 


• 133MHz Mobile Intel Pentium processor 

• 32MB EDO memory (48MB mox.) 

• Motorola Montana 28.8 fox/modem 

• 1 2.1 " active matrix color display, 800 x 600 

• 1.2GB removable hard drive 

• 2nd intelligent modular lithiumion battery 



Busiiicsi lose 5 163/month 


• 15061Hz Mobile Intel Penlium processor 

• 32MB EDO memory (48MB max.) 

•12.1" active matrix color display, 800 x 600 

• 2,1GB removable hard drive 

• Motorola® Montana 28.8 fax/modem 

• 2nd intelligent modular lithium-ion battery 

• Samsonite leather carrying case ^ r; . 
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Standard Features 


• Mobile Intel Pentium processor 

• Intel 430/AX PCI chipset 

• 256KB L2 pipeline burst coche 
•16MB EDO memory (48MB mox.) 

•BX modeler CD-ROM drive 

• PCI graphics occeleiotor, 1MB ECO memory 

• Pick-a-Poinf duel pointing devices integrate 
both pointing stick and touchpad 

• Removable EIDE hard drive 

• 3,5* modular floppy drive 

• Intelligent modular lithiumion bettery 

• 16-hit stereo sound 

• Built-in stereo speakers and microphone 


•2 Type II or one Type III PCMCIA slots 

• S-video and NTSC-video outputs 

• Headphone, microphone ond line-in jocks 

• 2 infrared ports: one front, one hock 

• Parallel, serial, VGA ond 2 PS/2 ports 

• Dimensions: 1 1.7' x 9,4' x 2.0', Weight: 6.9 lbs.f 

• Nylon carrying case 

• Microsoft' Windows 5 95 and MS' Plus! CD 

• Microsoft Office Pro 95 ond Bookshelf* 95 CDs 
•Kensington* security lock reodyf 

• 5 J yetir/3-yecr Micron Power 5 * limited warranty* 

t U h. raWs 3.5' floppy c*d ere t tftsfy 
t tod wm bc#i Mfenrij Wcfl jdAfaaM' 


Options: 

• With 150MHz Mobile Intel Pentium processor add S200 

• With 2nd removable hard drive (1 ,2GB) odd S599 

• Willi 2nd removable hard drive (2.1GB) odd S699 

• With 1 6MB DIM/A module upgrade add S349 

• With 32MB DIMM module upgrade odd $749 

• With 3Com i: I OBTIDBT PCMCIA odd$149 

• With Motorola' Montana 28.8 PCMCIA fax/modem add $259 

• Wilh MicronDock' add $299 

• With MictcaExec" add $799 



800 - 723-2998 

http://www.mei.micron.com 






Tomorrow’s 

CPUs 

The hard part will be choosing among major 
new chip platforms and families; 
easier to take will be the blazing speeds 
of tomorrow's processors. 


onvenrional wisdom says that Intel dominates the 
desktop CPU market. But look at the company's devel- 
opment plans for the next year, and you'll see a cor* 
potation that's acting a lot more like a hyperactive 
start-up than a sleepy giant. 

Why? The CPU decisions we make will fuel a fundamentally 
new battle among processor architects. Some RISOchip vendors 
are developing a new family of processors designed from the 
ground up to run Java applications at optimum speed* BYTE ob- 
tained exclusive technical details about Sun's picojava architec- 
ture, which will provide the underpinnings for some Java chips 
that should ship next year. Early tests usi ng Java-chip simulari t >ns 
p oi n t to si g n i fi ca n t spe ed advanta ge s o v er ge ne ra 1 ■ - p u rpose CPUs 
that use interpreters or just-in-time compilers to run Java code. 

Intel hasn't announced Java-specific architectural changes 
for its processors, hut it's not standing still, either. Over the next 
12 months, the company will introduce three major new chips, 
including the first Pentium Pro to break the 300-MHz barrier. 
Stretch your sighrs into 1998, and you begin to sec Intel's seventh- 
generation processor, the secretive Merced joint project with 
Hewlett-Packard. 

Intel has good reason to continue to innovate. Even if Java 
chips never take off, we expect to see nine new xH6 chips from 
MID, Cyrix, and the lesser-known IMS. At the same time, the 
PowerPC Alliance is redoubling its efforts to develop pace-set- 
ting chips and a hardware standard that will spawn PowerPC 
systems for the Mac OS, Windows NT, and Unix. 

Myriad CPU choices may be confusing at first, but if you choose 
wisely, your next computer might give you the fastest perfor- 
mance ever for rhe applications that are important to you. In 
relative terms, your next processor will deliver this performance 
at a bargain price. If you choose badly, however, you may be shack- 
led with a processor that's blazingly fast for some applications 
but a slouch for others. If that happens, no price is a bargain. 

The following stories can help you find your next CPU and 
begin to plan for rhe generation after that. In the end, you may 
long for the days when you needed only to compare clock speeds 
to find the right chip. - Ala n Joch 
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Sun Gambles on Java 
Chips. ..79 

An innovative interpretation 
of RISC design could produce Java- 
specific processors that transform 
computing... 
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Intel x8G breaks 
3D O'- MHz barrier 


First Cyrix CPU 
with MMX 
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190S 1907 1097 1007 1907 


For comparison, Alpha scores m fastest BYTEmari scores to date. 
From BYTEmari ran on Windows NT. 


The x86 Gets Faster 
with Age... 89 

...while Intel and a host of competitors 
plan a dizzying number of introductions 
in the next year intended to maintain 
the x86’s dominance . . . 


PowerPC 
Regroups . .. 101 

. . . and the PowerPC Alliance 
continues to push the performance 
envelope for general-purpose 
computers. 
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MORE DEVELOPERS PROTECT. 



aCOfADt* 



HASP Packs 
More Into Less. 

Based on a full -custom ASIC 
utiliring 2500-gate, 1 .5-micron li- 
technology, HASP packs the most advanced 
protection into the smallest key in the world. 


NSTL Study Rates 
HASP No.1! 

A recent test conducted by the National Software 
Testing laths, the world’s foremost independent 
lab, compared the flagship products of leading 
software protection vendors.* The result? HASP 
was ratal the clear overall winner - and number 
one in all the major comparison categories, 




PROTECTS 

MORE. 

These days, more and more developers are choosing to protect their software against 
piracy. They're protecting more products, on more platforms, with better protection 
— and selling more as a result. 

And more of these developers are protecting with 1 iASP. Why? Because HASP 
offers more security more reliability and more features than any other product 
on the market. 


NSTL TEST RESULTS, OCTOBER 1995 + 


Scoring Category 

Aladdin 

HASP 

Rainbow 

Sentinel 

Security 

9-3 

6.3 

base of Learning 

9.1 

7.1 

Ease of Use 

8.3 

7.2 

Versatihiy/Fealures 

10 

8.7 

Compatibility 

6.7 

6.5 

Speed of API Calls 

0.9 

1.2 

Final Score 

8.5 

6.5 


* Tor a full a jry d dt? NSTL report, contact your loci] HASP dhinhuiof 


HASP supports the most advanced platforms, including all Windows 32/16-bil 
environments, OS/2, DOS, Mac, Power Mac, NEC, UNIX and LANs. 

To learn more about how you can protect better - and sell more - call now to 
order your HASP Developer’s Kit. 


Grow With Aladdin! 

The fastest growing company in the 
industry, with over 4 million keys sold 
to 20 thousand developers worldwide, 
Aladdin is setting the standard for 
software security today. 
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kiKiUiiifi lufiTli 

Are Java chips better than general-purpose CPUs f Or will 
new compilers make them obsolete ? By Peter Wdyner 

Sun Gambles on Java Chips 


picoJava's Stack Architecture 


The registers in the 
pi co Java stack held 
method frames * . . 



MotliotJ 
frame 1 

MollmJ 

frame 

Method 



lava stack 


Each method frame 
consists of , . . 



Parameters and 
local variables 

Frame state 


Operand stack 


Each frame state 
holds the following 
pointers , . * 



Return PC 


Return variables 


Return frame 


Current 
constant pool 


Current 
method block 


Current monitor 


The picoJava stack uses 64 32-bit registers. picoJava allocates 
variables on the stack; method calls pass data through the stack. 


own load a small java appli- 
cation from the Internet 
today and your trusty x86 or 
RISC processor won't blink. 
These CPUs are designed to optimally run 
C-based applications, but they also work 
well at emulating the Java v i rtual machine 
(VM) for the simple Web -based applets 
we’re seeing now. 

Life is good, as long as Java spawns 
nothing more complicated than cute 
dancing applets on Web pages. But Java 
has the potential to become much more. 
Its cross-platform compatibility is moti- 
vating some software companies, such as 
Corel, to develop large-scale business 
applications entirely in Java. 

Suddenly, our decisions about which 
CPU platform to buy may become twice 
as difficult. Do we stick with a general- 
purpose processor and hope it will run 
tomorrow’s Java applications efficient- 
ly? Or do we hank on a new generation 
of processors built from the ground up 
for fast java performance? 

Sun Microsystems, the company that 
launched Java, is betting on dedicated 
Java drips to deliver the performance 
needed for Java -based business and 
embedded applications. To this end. 
Sun is developing a core specification— 
k i to w n as p i cc >J a va — f< ) r J a va ch i ps . BY" FK 
has exclusively obtained the spec prior to 
its public release. The architecture out- 
lines a number of design innovations for 
optimally running Java code. At prices 
that fall below $100 for even the most 
expensive versions of these chips, Sun 
hopes the price and performance char- 
acteristics of Java processors will both 
ride on and help power the Java wave. 
Chips based on Sun’s picoJava core archi- 
tecture should appear early in *97 and 
make their way into commercial prod- 
ucts by the end of the year. Sim also wants 
to license the picoJava core design to oth- 
er companies that want to produce their 
own Java chips. 

Sums strategy is compel ling but not air- 
tight, Platform-specific processors have 


been tried before with mixed results. And 
some competitors believe they can 
enhance their existing processors to boost 
Java performance without resorting to 
Java-specific chips, 

Hither way, we’re watching the open- 
ing volley of a technical war that may take 
months or even years to resolve. While 
many questions will remain unanswered 
until we see actual silicon, we can begin 
to sort our the technical merits of Java 
chips today. 

Two Flavors 

Sun’s picoJava architecture will he the 
foundation for the first-generation java 
chips, known as microjava, a low-cost 
(approximately $25- £50) family for 
resource-stingy embedded applications. 
Typical applications might include indus- 
trial data-acquisition devices, PDAs, cel- 
lular phones, set-top boxes, and low-cost 
network computers, 

Sun is also developing a more expen- 
sive {approximately S 100) chip called 


ultrajava, which will be for desktop sys- 
tems. Sun officials won’t say whether or 
not ultrajava chips will use a picoJava 
core. However, these chips could include 
multimedia capabilities such as JPEG 
decompression and the graphics-pro- 
cessing optimizations now found in Sim’s 
UltraSPARC RISC processors, 

BYTE couldn’t obtain actual silicon 
samples of Sun’s Java chips at press 
time, so we don’t know how well pico- 
Java succeeds at boosting Java perfor- 
mance. According to Sun, these chips will 
run Java programs about 12 times faster 
than the same code executed by Sun’s cur- 
rent java interpreter. (See “Preliminary 
Speed Tests,*’ page HO.) But Java bytecode 
interpreters are getting better, too. For 
instance, Intel lias written its Own Java 
interpreter for the x86 series and claims 
it runs Java code three times faster than 
Sun’s interpreter. 

Just- in -time (Jl T) compilers can run 
Java code even faster than interpreters, 
but Sun says the picoJava chips could be 
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Sun Gambles on Java Chips 



Preliminary Speed Tests 


W hen we went to press, chips based on Sun's picoJava core architecture didn’t exist, 
so we were unable to evaluate performance of these dedicated processors. However, 
preliminary statistics from internal Sun tests indicate that Java chips could deliver signifi- 
cantly better performance than today's two main alternatives for running Java code: using 
a Java interpreter or a just-in-t ime (J IT) compiler with a general-purpose processor. 

Note, however, that while Java chip advocates are finishing their core designs, devel- 
opers of Java interpreters and JIT compilers are creating new and faster versions of these 
technologies. So view the following numbers as snapshots: The competition to deliver 
faster Java performance will continue to heat up over the coming months. 


Javac Tests 


RayTracer Tests 


Pentium with 
Java i liters reter 

Pentium with 
jusMiMime cnmiiiler 

pi co Java simulation 



3.3 


1.8 


64. 5 


13.0 


5 IQ 15 


20 25 0 50 

Seconds 


100 150 200 


How Sun Tested : Javac is Sun's JDK 1 .0.2 pvac 
compiler for the RayTracer benchmark. It consists 
of 25,000 lines of Java code (with comments) in 
1 70 different classes. The Java bylecode lotals 
422 KB. The RayTracer benchmark generates an 
image of a 1 400-triangle dinosaur standing on a 
glossy table. RayTracer is a 3500-tine Java pro- 
gram rn 32 classes. The bytecode totals 36 KB. 

The picoJava simulator Es 1 00 MHz, with 4 KB 
of direct-mapped instruction cache and 6 KB of 
two-way data cache and no off-chip cache. The 
FPU is present. DRAM is 1 20-ns latency, 

The test Penlium machine was a Hewlett- 
Packard Voctra VL5/166 Series A, with 32 MB 
of RAM and 256 KB of off-chip cache. The inter- 


preter is Sun's JDK 1 .0.2 for Win 95/NT. Thu just- 
in-time (JIT) compiler is Symantec^ Cafe 1 .5 for 
Windows 95 and NT. 

All the times were scaled lo 1 00 MHz to match 
the picoJava simulator output. Thus, times for the 
Pentium system were multiplied by 1 .66, The 
picoJava simulator does not accurately simulate 
I/O, so 0,8 seconds were added for the Javac 
benchmark for I/O, and 0,4 seconds for I/O were 
added to the RayTracer benchmark results. The 
effects of gar bags col I action we re aJ so m i nim ized 
by sizing the amount of memory allocated by Java 
for the program. By allocating a large amount of 
memory for the benchmarks, garbage collection 
was never invoked, 


five times faster than a Pentium with a JIT 
compiler. However, Sun concedes that 
it still isn't certain how much pico Java's 
hardware improvements for thread syn- 
chronization and garbage collection 
will contribute to the overall speed of Java 
chips. Sun officials are optimistic about 
seeing performance improvements in 
these areas once they test actual silicon. 
Nevertheless, the actual performance 
improvement you get will depend on 
whether the Java program is heavy on 
computation and 1 igh t on object juggling. 
Applications that require more system 
overhead may see a smaller performance 
improvement. 

Sun is pinning much of its hopes on the 
developing market for Java -based 
embedded devices. Micro Java chips 
could fit well onto tiny platforms, thanks 
to their memory efficiency. Since a Java 
cl lip will i la r i v e 1 y cxe cu re J a va b y te cot l e 
without converting it to another CPU 
instruction set, it doesn't need the extra 
memory or cache space that's required 
when a general-purpose processor runs 
a Java bytecode interpreter or JIT com- 
piler, Also, the bytecode is generally 
smaller than that for a RISC processor. For 
example, java bytecode averages 1.8 
bytes per instruction (without the tables 
for dynamically linking the code during 
method calls), while RISC code general- 
ly requires 4 bytes per instruction. 

Pushing the Stack 

What makes picoJava chips different 
from other processors? Foremost is how 
picoJava refines the stack. In the picoJava 
architecture, Java chips allocate variables 
locally on the stack, and method calls and 
bytecode operations also pass data 
through the stack. 

Most C compilers convert C source 
code into a stack-based language, hut the 
compilers then go through an addition- 


al step of converting this intermediate 
language into native RISC code (see “RISC 
vs, CISC" on page 82), This allows the 
compiler to analyze the flow of data and 
keep the most essential elements in the 
CPU registers. A standard RISC processor 


simulates a slack machine by loading or 
storing data from the stack into registers, 
then using one of the registers to repre- 
sent the stack pointer. This operation is 
simple, but the number of registers lim- 
its the opportunities for optimization. 

continued 


Three Alternatives for Running Java Software 


Java interpreters 

Like a translator at the United Nations* Java 
interpreters translate Java bytecode into 
native instructions the CPU understands, 
interpreters convert bytecode on-the-fly 
and must process the same code over and 
over again when you run the Java program, 
java interpreters usuaily run slowly, some- 
times at only 3-10 percent the speed of 
compiled C code. 


Just-in-time (JIT) compilers 

Just-in-time (JIT) compilers translate Java 
bytecode into native code like interpreters 
do, but they don’t have to translate the 
same cede over and over again because 
they cache the native code. This can result 
in significant performance improvements, 
but sometimes a J ST compiler takes an 
unacceptable amount of time and memory 
to do its job. 


Java chips 

Dedicated Java processors, like those that 
will be based on Sun's picoJava core archi- 
tecture* natively understand Java bylecode 
without the overhead of an interpreter or 
JIT compiler. Proponents say native-code 
pro cessi n g an d Java- cen trice ptimization s 
yield the best possible performance for 
more complex Java applications that might 
be on the horizon. 
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“Dribbler” Saves Data 

fcllJ Method A [--^MiHinJ B 



Sun's "dribbler" is a clever method of caching data and 
returning it to the stack when registers become full* 


The pieojava architecture uses a stack 
of sixty Tour 32-bit registers with a point- 
er to the top register on the stack (see 
“picojava's Stack Architecture” on page 
79). If you have 20 registers allocated for 
a particular stack frame (call it method 
A), then a call to another method (13) 
would begin using register 21 * The point- 
er to the top of the stack would move 
down from 20 to the last register used by 
method B, 

Smart Cache 

Sun architects devised a clever method of 
caching data if all the registers arc full (see 
the figure at right). For example, when 
you invoke method B, the pieojava reg- 
ister file allocates all remaining empty 
registers and carries over to register 1 if 
additional space beyond 64 is required. 
What happens to the method-A data in 
those registers if method 13 quits run- 
ning and method A resumes? Somethi ng 
Sun calls the “dribbler” steps in from the 
background to restore the method -A 
data. The dribbler constantly reads and 
writes data from the 64 registers to a copy 
that's kept in memory. So when method 
B grabs the additional registers, the 
dribbler has already copied the data. (If 
for some reason the dribbler hadn’t yet 
made a copy, the Java chip would pause 
any processing tasks until the dribbler fin- 


RISC vs. CISC 


How does the *86 stack up against RISC 
chips when running Java? Interestingly, 
the ancient x86 has a few advantages. For 
example, the x86' s PUSH and POP 
instructions could become more valuable. 
These combination instructions were 
some of the first to go with RISC. They 
were replaced by two instructions: a reg- 
ister increment or decrement followed by 
a load ora store. So the x86 might handle 
Java stack operations more efficiently than 
someRISCp rocessors. 

One big difference between RISC and 
CISC is the number of general-purpose 
registers for storing integer and floating- 
point values. RISC chips typically have 
32 or 6 4 registers, while the x86 has only 
1 6. Normally, this puts the x86 at a dis- 
advantage. But Java is a stack language; 
all the information between subsequent 
instructions is kept on a stack. RISC reg- 
isters offer no great advantage unless a 
just-in-time (JIT) compiler can schedule 
the use of the registers more efficiently. 


Sun Gambles on Java Chips 


ished this operation.) When method 13 
stops running and gives up rhe registers, 
the dribbler restores the data to the stack, 
so method A is current. 

The dribbler takes advantage of the 
fact that rhe data traffic between the 
registers and its image in memory is high- 
ly predictable. System designers are able 
to easily tune a cache to anticipate the 
requests of rhe dribbler and make sure the 
necessary data is available in the local data 
cache when it needs to be. 

The flexible register approach ofpico- 
Java contrasts with the simple register 
files of RISC processors. Java's dribbler 
dynamically tries to keep all the local vari- 
ables available in fast registers. RISC chips, 
on the other hand, rely upon the compiler 
to orchestrate rhe movement of infor- 
mation in and out of the chip. Static reg- 
ister allocation works well with scientif- 
ic code, which may have complicated 
loops that nse each piece of data in mul- 
tiple calculations. 

A robust compiler may find a way to 
unroll the loops and arrange the flow of 
data in and out ol the registers. The com- 
piler might also be able to leave data in a 
register in cases where the data needs to 


be reused 50 cycles later. 

The pieojava stack is not well suited 
for leaving data around or for pushing 
information deeply onto the stack so h 
can recmefge at the right time, {Smart 
compilers that do this magnificent opti- 
mization for scientific code should be able 
to do the same for Java code by creating 
faux local variables that act like registers.) 

However, the pieojava stack can shine 
with code that calls many short proce- 
dures that are constantly starting and 
stopping. These function calls are con- 
stantly clearing and filling data in regis- 
ters, The Java stack handles these chores 
in the background, with the dribbler 
keeping the register file accurate. 

The stack at the center of the Java vir- 
tual machine is a simple conceit that 
makes it easy to pack code. This design 
challenges RISC machines and their abil- 
ity to speed the flow of data by using 
registers i n a smart way. A Java interpreter 
can't anticipate the flow of data through 
the stack, so it can't use the registers for 
much more than a temporary image of 
the very top of the stack. Just-in-time 
compilers may be able to do the analysis 
necessary to use the registers more effi- 
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Something new has entered the Notes 
application development environment 
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Introducing Lot us Components - 
Now you can develop customized 
Notes applications faster than 
ever before* 

hake no mistake about it- 
Lotus Components are going to 
revolutionize the way you build 
your Notes applications- Using 
pre-built, customizable "applets" 
you can now burn through 


your development schedule- 
These task-focused, ActiveX 
controls Include a spreadsheet, 
chart, comment, file viewer, 
draw/diagram and project 
scheduler* And each can be 
reused to build hundreds of 
customizable business objects 
for Notes applications never 
before possible* 


For a free copy of The Lotus 
Components Discovery CD, includ- 
ing a trial version of Lotus 
Components, sample applica- 
tions, and more *** visit us at 
http://components.lotus.com- 
Or for more 
information call 
1-aaO-TRADE-UP, 


ext. CEOO- Wuikiu^Ti^vtlu'r 
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State of the Art 


Improving Stack Performance 


Problem: Stack architectures typically use two 
instructions to move a variable to the top of the 
stack and then perform an add computation. 


pico Java's solution: The load and 
add instructions run simultaneously. 


cieruly, bur spending time on this kind 
of analysis would end up undermining 
their effectiveness. 

Stack Efficiency 

The picojava architecture wrings out effi- 
ciency in another important way: It can 
dispatch simultaneous instructions when 
you need to move a local variable to the 
top of the stack and perform some com- 
putation on it (see the figure at right}. If 
the instructions were not dispatched 
simultaneously, the data would be con- 
sumed immediately after it's written to 
the top of rile stack. Picojava issues the 
move and the arithmetic operation 
together so they execute at the same time 
without disturbing the stack, writing over 
a register, or forcing the dribbler to do 
anything. ! his reduces memory access- 
es and potentially cuts execution time. 

Parly reports from Sun indicate that 
the effect of simultaneous instructions 
can he dramatic. According to Sun’s code 
analysis, stack operations account for 43 
percent of all operations a picojava -based 
chip perforins. If you combine instruc- 
tions, stack operations drop to 29 percent 
of the tasks done by a Java chip. 

A persistent challenge in the design of 
all CPUs is how to manage the flow of data 
rh rough rhe system. A modern IUSC 
processor typically lias two levels of cache 
that pull data in and out of main memo- 
ry The main memory, in turn, acts as a 
cache fora much larger amount ofvirru- 


Local 

variables 


A picojava chip moves data to the top of the unused registers in the 
stack and simultaneously dispatches a computation instruction. 


al memory on the hard disk. Ordinarily 
this combination works to keep the most 
needed information as close as possible 
to rhe CI'U, based on the assumption 
that rhe most recentl y accessed data is the 
most likely to be accessed again. 

Garbage collection, in which the pro- 
cessor examines all objects and deter- 
mines which ones are not in use, can 
ruin this scheme. This exhaustive search 


can destroy all the work that the cache 
and the virtual memory controller have 
clone to keep the most current and impor- 
tant data dose to rhe CPU. Suddenly, all 
objects are the most recently accessed. 
This can he a real problem if the Java 
garbage collector runs as a concurrent 
thread, as it often does. 

rhe simplest solution is to allow the 
software to turn parrs of the cache on and 
off. This can help manage the stack 
because the top of the stack — more so 
than the bottom — is likely to be accessed 
next. Many RISC chips use this method 
of cache control. 

A bigger problem results because even 
the simplest garbage-collection mecha- 
nism cannot be interrupted by normal 
system tasks. If garbage collection is inter- 
rupted, the list of referenced and unref- 
erenced memory might be corrupted and 
good information thrown away. To guard 
against this, picojava maintains a tag bit, 
known as a ivritjp barrier, on each object. 
Th is ba rr i e r a 1 1 ow s ga rbage co 1 lection to 
operate in the background and practically 
eliminates the effect it can have on run- 
ning code when the entire machine paus- 
es to identify unreferenced memory. 

Streamlined Pipeline 

For optimum performance, any CPU 
design must balance the computational 


Architectural diagrams reveal a lot about 
picojava, but a number of questions remain 
unanswered unlil we have live systems. 

Qi How fast will systems based on Java 
chips run compared to PCs with general- 
purpose CPUs? 

A; Sun says Java chips might run Java code 
1 2 times faster than bytecode interpreters. 
But Java chips currently exist only as simu- 
lations, and now generations of general-pur- 
pose CPUs, Java interpreters, and just-in- 
time (JIT) compilers are closing the perfor- 
mance gap. 

Q: Can Java chips satisfy multiple 
demands? 

A: With an advanced TV set top box-a 
prime potential application for Java chips*** 
you could run Java applets from the World 


Wide Web or play videogames. But the lat- 
est home videogame machines could do 
this, too. Some of these boxes are surpris- 
ingly powerful and are easily capable of run- 
ning a fastj IT compiler on their general-pur- 
pose RISC processors. 

Q: How important will Java become? 

A: Java has the potential to become a stan- 
dard for broad-based application develop- 
ment The more specialized fbut still signif- 
icant) embedded-systems market may 
become even more important for Java. 

Q: How will Java evolve? 

A: If Java does become a foundation for a 
broad range of application software, ihe size 
and structure of Java bytecode could 
change, and hardware architects would 
need to adjust their designs. 
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Sun Gambles on Java Chips 


power of each instruction so it can effi- 
ciently pipeline the code. Pipelining splits 
an instruction into several parts, with 
each part raking the same amount of time 
to p recess , T hi s al lows asu pe rsca I ar (mul- 
ri pipe lined) CPU to process several 
instructions si mu I ta neously. 

For pipelining to work, all the data 
needed for a computation must be in the 
right place at exactly the right time. 
i<!SC pipelines dri ve n by opti m i z\ ng com- 
pilers have done this quite well, and Sun 
uses a very RISC-like pipeline for pico Ja- 
va. The pipeline has only four stages: 
fetch, decode, execute, and writeback 
(see “picojava’s Pipeline” ar right). 

The chip accesses the cache d uring the 
execute phase, which can also perform 
some addition operations. For example, 
some java instructions demand that you 
access a field of an object by adding n 
bytes to the pointer ar the start of the 
object. These Java instructions execute in 
the picojava pipeline as one instruction. 

Sun is hoping that an innovative stack 
architecture, a tweaked garbage-collec- 
tion mechanism, and a stripped-down 
pipeline design will add up to fast per- 
formance for picojava chips. 

Do We Need Java Chips? 

The great potential of Java has generat- 
ed enthusiasm throughout the computer 
industry. However, not everyone believes 
dedicated Java chips are necessary. After 
all, university researchers have built 


picoJava’s Pipeline 


Cache 


i 


Fetch 

Fetch fixed-size 
cache lines {from 
I/O via instruction 
cache) into the 
Instruction buffer. 


Decode 

Decode and 
apply folding 
logic, if 
appropriate. 





Execute 


Write-back 

Execute for one 


Write results 

or more cycles. 


back Into the 
opera ml stack. 





To get data in the right place at exactly the right time, pi eo Java uses 
a simple, RISOlikc pipeline with only four stages. 


specialised chips for languages such as 
LISP or Smalltalk only to discover that 
software implementations running on 
RIS C ch ips of fe re d s up eri a r pc r f o rm a nee . 

Some chip vendors say their existing 
RISC and CISC architectures can handle 
java quite well. Advanced Rise Machines 
(Cambridge, U,K.) tuned its StrongARM 
architecture (see “StrongARM Tactics,” 
January BYTE) for embedded applica- 
tions and stack-based languages, such as 
Java and PostScript, The StrongARM can 
move a stack frame in and out of the reg- 
isters with a single instruction, accord- 
ing to Dave j aggar, A R M T s reel 1 n i ca I m a r - 
keting director* By itself, this probably 
won’t make Java programs run any faster, 


Java vs. C 


Designing a dedicated chip to run Java soft- 
ware is very different than designing a RISC 
chip to runCcode. Here's why 

* Java is much more regimented than C. The 
Java virtual machine (VM) stores all its tem- 
porary data, including the results of each 
computation, on a stack. C uses a stack 
optionally. 

- C compilers rarely know much about the 
pointers they manipulate, Java objects, by 
contrast, have a type from a strictly defined 
hierarchy, and this type information is avail- 
able to the processor. The Java bytecode 
fnterpreteruses the structured information 
for security purposes and to optimize the 
code. 

-Java centrally controls memory by allocat- 
ing and reclaiming memory for all objects. 
Central control means engineers can tune 
the memory /processor interface to keep 


the most important information available to 
the CPU. By contrast RISC chips offer lit- 
tle support for memory conlrot and simply 
rely upon the cache to deliver the data at 
the right time, 

•Java dynamically links procedure calls and 
method invocations at run time. This may 
involve searching several tables and chas- 
ing several pointers, C programs have the 
branches and jumps hard-coded during 
linking so the CPU can’t intervene to speed 
up the process, 

* The Java specification explicitly identifies 
thread synchronization in the instruction 
stream. This means that pic oJava chips can 
support synchronization primitives in hard- 
ware, In contrast; C programs that are run- 
ning on a RISC chip carry out thread syn- 
chronization only through additional layers 
of software. 


Vital Statistics 


Estimated plcoJava die: ,35 microns 
picojava core— 8,6 mm 2 
optional FPU =5.5 mm 2 
Total 13,5 mm 1 * 

'Total sfie without thfl tnaimciionor data caches! 
which aro bath variable from 0 to 1 6 KB, 


bur i r docs conserve system resources and 
use the cache more efficiently. 

Other processors will soon ship with 
subtle Java enhancements. The Mips divi- 
sion of Silicon Graphics is working on 
improvements to its Rx 000 architecture 
that could speed up Java programs. These 
enhancements will save memory and 
bandwidth and help speed the interpre- 
tation o I j a va co de. The R x 000 wi 1 1 p rob- 
ably use a single instruction to transfer a 
set of bytes from the stack to the registers 
while incrementing the stack pointer. 
Mips officials believe that users of Silicon 
Graphics workstations, set-top boxes, 
and videogame machines require com- 
putational performance first and Java 
prowess second. “We want ro concen- 
trate on evolving the Mips architecture,” 
says Derek Meyer, director of interna- 
tional marketing and sales. “Java per- 
formance will follow,” 

Some em bedded -systems developers 
are both encouraged and skeptical about 
java. “There’s a direct relation between 
Java and the Internet, and this has a lot of 
potential for embedded applications,” 
says George Nicol, president of Silicon 
Composers (Palo Alto, CA). One idea 
his company has been investigating is to 
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Sun Gambles on Java Chips 


Running C in a Java World 


T he pica Java design team knew Et had to 
overcome one major hurdle; the Java lan- 
guage has no instructions for manipulating 
a computer's main memory. Most comput- 
ers use memory locations to handle all input 
and output. For example, getting input from 
a mouse or a keyboard requires reading 
directly from memory. For security and safe- 
ty reasons, Java won’t allow this, which is 
why many system designers believe Java is 
unusable as a general system language. 


But picoJava designers had a trick up 
their sleeves. They simply added new byte- 
code instructions for reading and writing 
memory. These instructions won’t work on 
a Java- ready browser, but they will work for 
Java chips. Someone could even write an 
entire OS in Java. You also could compile C 
for Java -only chips and convert memory ref 
erences. In fact, C is similar enough to Java 
that a Java chip running C might be faster 
than a C chip emulating Java. 



Arc You a Prudent Person? 


Then invest in DTK 
networking solutions 
with Pentium- Pro 
processors! 


1 

HIM 


nSflifiYv fill 


Now, DTK’s APRI-32 has DUAL Pentium i Pro processors! 

DTK bus combined the most advanced tech- 
nology w ith sensible pricing, ft doesn't take a Wall 
Street analyst to recognize that the APRI-32 ha 


The ultimate system for workstations and 
servers, it s DTK's new APRI-32, with dual Intel 2 
Pentium j Pro 200MHz processors and an inte- 
grated Wide SCSI controller! The power of the 
new Windows* NT Workstation ver, 4,0 (shipped 
with the APRI-32) and DTK's new dual proces- 
sor system make an ideal networking combination. 
Your new A PRl-32 can be 
custom -configured with up to 
384MB of EDO DRAM and a 
3D or 2D PCI graphics card. 

And, with the Seagate 
Wide SCSI hard drive with 2, 
4 or 9 gigabyte capacity ( 2G B 
Is standard ), the A PRl-32 is an unbeatable work- 
slat ion/server system. 

All DTK systems are FCC-ecriified and UL- 
I .hied. Technical support from our network- 
savvy specialists is free. 


wise choice! 


PENTIUM. PRO 


APRI-32 

• DUAL Intel 200MHz Pentiums Pro 
processors W/256KB internal cache 

• Up to 384MB EDO RAM on board 

• 3COM Network Card 
» AMI Flash BIOS 

• 6X SCSI CD-ROM drive 

• 2GB/4GB/9GB SCSI-2 or Wide 
SCSI Seagate Hard Drive 

• PCI G4-bit Graphics Accelerator 
with 2MB or 4MB RAM 

• 3.5-inch Floppy Disk Drive 

• MS Mouse and MS Keyboard 

■ MS Windows NT Workstalion v. 4.0 

• 2-Yr Ltd. Warranty (On Site Option) 


IB DTK Computer 

Nationwide (800)209-2385 ♦ Sea us at COMDEX - Booth S-3538 
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Mere's what Computer Reseller News, the industry s bible, said ahoui DTK's APRI-31 network workstalion 
with the Intel Pentium Pro processor**) DP, DTK lend the Pentium* Pro puck” 

"I be APRTs all-SCSI peripherals, AMI BIOS, Intel 440FX ellipse I and proprietary motherboard com- 
bined to gamer the highest overall score and to outpace the field in two of the five applications tests. It finished... a 
close second in the remaining three individual tests.” “The DTK APRI-3 IM/P200 is a price/perfonMnwjeader, 
and an excellent value...” —CRN. 9/2/96 


connect real-time data-acquisition instru- 
mentation to the Internet to distribute 
information quickly to widely dispersed 
groups of clients. 

i I owe v e r, N i co I sa y s r I le J a v aim igu age 
specifications leave him cool in terms of 
performance for real-time process con- 
trol and data acquisition. “The design 
doesn’t seem as elegant as it could have 
been. There's a strong software orienta- 
tion, 11 lie says, “But Java does have busi- 
ness momentum behind it. 11 

Economics also enters the picture. 
ARM, Intel, and Mips sell their chips for 
a wide range of applications, so they can 
justify spending more engineering time 
on their core engines. This could lead to 
a tighter performance race between 
general-purpose CPUs with J IT compilers 
and pieojava chips. Another hurdle for 
Sun could be unforeseen problems inte- 
grating pieojava chips into systems. 

In the e nd, the s uccess o f j a va c h i ps wi 1 1 
depend largely on the success of Java. An 
advantage for Java chip proponents is 
how complex iris to design a chip for fast 
C and Java code performance. CPUs that 
run C well may do a good job of emulat- 
ing the Java VM, but they may never 
approach the speed of a chip optimized 
for Java code. The reverse is also true. 
To compensate, designers need more 
than a thorough understanding of CPU 
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Sun Microsystems 
Mountain Vitrw.CA 
(41 S) EGO-1300 
li It p :\\ w w w.iu n.con i\sp a rc\ 


design; they need expertise in compilers 
and overall system architecture as well. 
But a one-stze-fits-all approach to CPU 
design — with the right mix of software 
and hardware to wring out performance 
fo r rw o d i f f e re nr p 1 at f o r m s — p ro bah 1 y 
won't satisfy end users if Java applications 
become ubiquitous. 

If Java's platform independence and 
security features Lead developers to 
embrace the language, users may be per- 
fectly happy with Java-specific systems. 
But if native-code applications continue 
to dominate the market, specialized java 
chips may be of interest only in the world 
of low- power embedded devices. 0 


BYTE consulting editor Peter Wayne? lives iti 
Baltimore, Yost cart reach him at pew® a ccoss. 
digex.net. 
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PC buyers face tough choices in 1997 as xS6-chil ) vendors 
race to maintain their dominance. By Tom II. Half hill 

The x86 Gets Faster with Age 


How to Pick a Chip 
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Intel Deschutes 


Intel Deschutes 


Intel Deschutes 


Availablity; Q Now □ Early 1997 □ Miti-1997 BO Late 1997 


Arc you confused by all the different x86 chips that are coming 
soon? Here's how to find your way through the maze. 


.ill it the year of megahurts. 
Rarely have PC users shop- 
ping for a new system faced 
so many microprocessor-in- 
duced headaches. And it won't end in 
1997; hotter competition, architectural 
transitions, and software factors will 
probably make users' decisions difficult 
for the next few years. Hibernation is not 
an option. 

While novices continue to blindly com- 
pare megahertz and megabytes, knowl- 
edgeable users will be juggling many 
more variables* These are outlined below* 

• hud's fastest Pentium is cruising at 
200 MHz this fall, but due to inherent 
limitations of its aging architecture, it’s 
barely faster than a Pentium-166, Also, 
the current P54C*series Pentiums don't 
recognize Intel's new MMX multimedia 
instructions. Early next year, Intel will 
address these problems by introducing 
the new P55C-series Pentiums. But the 
P5SC is still a fifth-generation x86 pro- 
cessor that will appear at a crucial junc- 
ture when Intel is attempting to push the 
mat nstrean i n i a rke r to ward the six t h - ge n - 
eration Pentium Pro. 

• Lower prices and new system chip sets 
are making Pentium Pro-based desktop 
PCs more affordable. Unfortunately, the 
Pentium Pro isn't the best choice if you're 
running 16-bit software, including Win- 
dows 9a* Also, current Pentium Pros do 
no t su ppo rt j\ 1 MX, l n t e 1 1 s rea dying a n e w 
P6-class p rocesso r, cc >de- n a me d K I a n la th , 
that improves 16-bir performance and 
supports MMX* But you’ll have to wait 
for it until mid- 1997 at the earliest, and 
the upgrade path for Pentium Pro users 
is muddy. 

• Cyrix's rejuvenated 6x86 handily heats 
a comparable Pentium, has no trouble 
with 16-bit code, and boasts the fastest 
I/O bus in the business. However, Cyrix 
can't match Intel's fastest core speeds, 
and the 6x86 doesn't support MMX* In 
addition, BYTE recently discovered that 
some revisions ot the 6x86 suffer from se- 


rious performance problems when run- 
ning on Windows NT Workstation 4.0. 

• Cyrix plans to address all these issues 
early next year with an improved version 
of the 6x86, called the M2. But its MMX 
compatibility will be in question at first 
because Cyrix doesn't have a licensing 
agreement for the Intel technology* 

• AMI ), still struggling with its disap- 
pointing K5 series, will finally ship a ver- 
sion that lives up to the company's early 
promises. But the K 5 is hopelessly far be- 
hind the leading edge. In 1997, AMD's 
hopes will ride on the K6, which is sup- 
posed to support MMX and inarch or ex- 
ceed the performance of the Pentium Pro. 
After stumbling with the K5, AMD des- 
perately needs to win back the confidence 
of system vendors and users. 

• A new contender, Internationa! Meta 
Systems (IMS), claims that it will intro- 
duce a CPU that fits into Pentium sockets 
and approximates the performance of a 
Pentium Pro* IMS has made previous at- 
tempts to break into the xS6 market, but 


those products never shipped. This time, 
IMS is taking a different approach (see the 
text box “IMS Rides Again wirh the Meta- 
6000'' on page 90). 

• Looming on the horizon is Intel's sev- 
enth-generation x86, known as the P7 or 
Merced. It will introduce a 64-bit xH 6 at* 
chi re cm re . H owe ve r, sy s terns b u i 1 1 w i t h 
this chip probably will not appear until 
1 998 at the earliest, so the Merced should 
not affect your near-term plans. 

Intel’s Introductions 

To defend its high profit margins and to 
keep its huge wafer- fabrication plants 
busy, Intel must periodically abandon an 
older-generation CPU and steer the mar- 
ket toward the next-generation product. 
That's what will happen to the Pentium 
in 1997. Although the Pentium will re- 
main a high- volume product next year, 
Intel wants users to start thinking of the 
Pentium Pro as a mainstream CPU* Until 
now, Intel has mainly positioned the Pen- 
tium Pro for servers and workstations. 

continued 
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However, this predictable transition 
(which happens about every four years) 
is a little more confusing this rime because 
Intel is simultaneously introducing MMX, 
an architectural enhancement that spans 
both generations (see “x86 Enters the 
Multimedia lira," July BYTE). Because 
MMX will debut with the Pentium, nor 
the Pentium Pro, users who buy new sys- 
tems during tile transitional phase will 
have to wrestle with a few more decisions. 

\ 1 ,\ IX w i U app ear first in the P55 C-se - 
ries Pentiums, which are scheduled to 
begin shipping in the first quarter of [997. 
They have improved pipelines and twice 
as much on-board cache: 16 KB each for 
the primary instruction and data caches, 
compared to the B-KB caches in previous 
Pentiums. As a result, the P55C will out- 
perform a regular Pentium at the same 
clock speed, even without MMX acceler- 
ation. Sources estimate the performance 
gain robe about 15 percent — an impor- 
tant point if you're comparing two sys- 
tems with different Pentiums. 

The P55Cwill likely debut at 200 MHz, 
but if may run as fast as 233 MHz. Unfor- 
tunately, upgrading to a P55C probably 
won't be as simple as plugging the chip 
into an existing Pentium socket. Although 
it's pin-compatible with existing sc >ckets, 
Intel had to reduce the voltage so that 
the chip runs c< )ol enough at higher clock 
speeds. Thus, you’ll probably need a new 
motherboard for the P55C 

Waiting for Klamath 

Astute users who want to postpone ob- 
solescence are looking toward the next 
generation: the Pentium Pro. Unfortu- 
nately, this chip has several problems. It 
bogs down under i 6-bit software and 
won’t support MMX until after the P55C. 
It's also expensive, because it uses a mill- 
ticliip module to incorporate a 256- or 
512 KB Level 2 (1.2) cache in the same 
package with the CPU die. And it requires 
more costly system chip sets and six- lay- 
er motherboards. 

Intel’s solutions are the Klamath and 
new chip sets, Intel isn't talking about 
Klamath yet, but this P6-class chip will 
almost certainly eliminate the expensive 
multi chip module. Intel will reportedly 
offer the Klamath on a small daughter- 
card that plugs into a special slot on the 
motherboard. The daughtercard would 
include the CPU and the L2 cache, and 
some daughtercards may have sockets for 
multiple CPUs, 


IMS Rides Again With The Meta6ooo 


O nly two companies besides Intel make 
leading-edge x66 processors: AMD 
and Cyrix. International Meta Systems (IMS), 
a email company known for rogue CPU de- 
signs, thinks there’s room lor a third. 

IMS claims it wilt introduce an xB 6 chip in 
late 1 997 that fits into Pentium sockets and 
delivers P6-level performance. The CPU will 
adopt most of the techniques used by other 
fifth- and sixth -gene rat ion x86 processors, 
including deep pipelines, branch prediction, 
speculative execution, out-of-order execu- 
tion, scoreboarding, and rename registers. 
It will also recognize Intel’s MMX multime- 
dia instructions. Unlike Intel’s chips, howev- 
er, it will support concurrent floating-point 
(FP) processing by internally shadowing Ihe 
FP registers instead of reusing them, 

It’s difficult to judge the reliability of these 
claims. IMS has produced some language- 


specific processors (for Smalltalk and FOR- 
TRAN) and is also working on a Java chip. 
But until now, the company has never com- 
peted against the big boys with an x86> In 
1 992, IMS announced the 3250, a unique 
RISC chip with rewritable microcode that 
could emulate an Intel 436 or a Motorola 
68000. That chip never came out, although 
there were rumors that IMS licensed the 
technology to olher companies, 

Is the Meta6G0G another vaporchip? 
Could be, but don’t forget the NexGon sto- 
ry. NexGen labored for eight years before 
shipping the Nx586 in 1 994. And although 
the Nx586 never became popular, it was a 
respectable design that beat AMD’s and 
Cyrix’s fifth-generation CPUs to market. Last 
year, AMD bought NexGen to obtain the 
sixth-generation Nx686, now called theK6. 
So don’t dissIMS. 


Getting rid of the multichip module 
would drastically reduce I mel’s manufac- 
turing costs. It would also make it easier 
to upgrade a system, because users could 
swap daughtercards to get a faster CPU, 
more cache, or both. That’s why Apple 
starred using CPU daughtercards in its 
high-end Power Macs last year. 

But separating Klamath’s CPU and 1.2 
cache could have some less desirable side 
effects as well. First, there’s the question 
of performance. The Pentium Pro's L2 
cache is closely coupled to the CPU over 
a dedicated 64 -bit bus that runs at the 
same duck speed as the core* It’s an extra- 
ordinarily fast bus that contributes a lot 
to the Pentium Pro’s superior 32-hit bench- 
mark results. Moving the L2 cache out 
of the package may force Intel to adopt 
a slower bus. If so, Klamath would need 
a larger cache, higher dock speeds, and 
perhaps some additional enhancements 
to compensate for the loss. If Intel puts 
Klamath on a daughtercard, the bus that 
connects this card to the motherboard is 
another potential bottleneck. 

Faster Clocks 

In any case, Klamath will support MMX 
a nd p rt j ha b l jrrndud esom e m o d i heat ions 
to enhance 1 6-bit performance. Higher 
clock speeds are a certainty thanks ro hi- 
td’s new 0.28- and 0 T 25-micron CMOS pro- 
cesses. In 1997, these smaller processes 
will supersede the 0,35-micron BiCMOS 
process on which today’s Pentiums and 
Pentium Pros are built. 


Klamath will debut sometime in 1997 
at 0.28 micron, yielding a minimum dock 
speed of 200 or 233 MHz, going perhaps 
as high as 266 MHz. Later in the year, In- 
tel will phase in the 0.25-micron CMOS 
process. This will lead to a P6 -class chip 
(code-named Deschutes) that should hit 
300 or 333 MHz. 

That'll be great for new buyers, bur 
where does ir leave the early adopters of 
the Pentium Pro? If Intel, as expected, 
discards the multichip module, Klamath 
almost certainly won’t be compatible 
with existing 387-pin Pentium Pro sock- 
ets. Moving tlie L2 cache outside the pack- 
age onto an external 64 -bit bus would 
require 72 more pins. The only alterna- 
tive would be to interface the !.2 cache 
to the front-side I/O bus. but that would 
seriously impair performance. 

The bottom line: If Intel segregates the 
L2 cache, existing Pentium Pro systems 
p ro bab 1 y wo n ’ t be u p grad ab I e to K I a- 
math. The new chip wouldn’t fit the old 
sockets, and the old motherboards don’t 
have a daughtercard slot, Intel lias long- 
range plans for Pentium Pro OverDrive 
chips, hut they probably won’t appear 
before 1998, Pentium Pro users will end 
up swapping motherboards or buying a 
whole new system. 

On the bright side, those new moth- 
erboards and systems will cost less. New 
system chip sets from Intel and Silicon 
Integrated Systems (SiS) are slashing the 
costofbuildinga Pentium Pro system. For 
example, Intel’s new 440FX chip set has 
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only three parrs and costs less than half 
as much (594) as the eight-parr 45GKX 
chip set found on many of today's Pen- 
tium Pro motherboards. And SiS offers a 
one-chip solution, called Archer, that 
costs only about half as much {SI 9) as the 
440FX. Moreover, these solutions work 
with four-layer motherboards instead 
of the six-layer boards required by the 
4 5 UK X * Alrh ough they sacri f ice a few 
featu res — such as memory expandability 
and multiprocessor support — these com- 
promises are reasonable for desktop sys- 
tems priced in the S20dfl*to-$3000 range* 

Merced Mania 

Further out is Intel's seventh-generation 
xff6, the mysterious P 7/M creed, Merced 
will extend the 32-bir x86 architecture 
to 64 bits and introduce a new instruction 
set. This architecture, dubbed IA-64, 
will be backward compatible with the 
existing x86 architecture, just as the 32- 
bit architecture of the 386 was compati- 
ble with the 16-bit 286, 8086, and 8088. 

Although Merced is the fruit of InteFs 
partnership with Hewlett-Packard, it’s 
looking less likely that IA-64 will radical- 
ly depart from today’s x86 architecture 
by a d opting very- lo n g- i 1 1 st r u c ti o n - w or d 
(VLIW) technolog); Intel will probably 
take a more conservative approach by 
extending the microarch i tec cure of the 
Pentium Pro. Pure VLIW is the antithesis 
of Intel's current design track; the Pen- 
s turn I Vo optimizes the mstructu m stream 
during execution, while a true VI. IW pro- 
cessor would shift that responsibility to 
die compiler at design rime. 


There's still plenty of performance to 
be gained by extending the Pentium Pro's 
“dynamic execution" core. Intel could ex- 
pand the reorder buffer, tweak the re- 
ordering algorithms, improve the branch 
prediction, add more execution units, 
boost the Level 1 (LI) caches (which are 
relatively small), and make other gener- 
al improvements that would legitimate- 
ly represent a seventh- generation design* 

If VLIW plays any role at all, perhaps 
Intel and HP have found a way to adapt 
some tenets of that philosophy to the x86, 
just as Intel has integrated some elements 
of RISC into the Pentium Pro. Or maybe 
a full-blown VUW design will appear in 
a subsequent processor. 

Intel’s alliance with HP also calls for 
Merced to run PA -RISC software. Some 
observers th ink this trick will require em- 
ulation, in either software or hardware* 
It would be useful to run PC applications 
on an I IP workstation, but it's doubtful 
that the ability ro run PA- RISC software 
on PC's would win significant additional 
market share for Intel, 

hi any event, Intel is committed to a 
64-bit CPU that runs 16- and 32-bit x86 
software without emulation* Native IA- 
64 programs will run faster than 16- or 
32-bir programs, but nobody — possibly 
not even Intel — knows exactly how much 
faster* 

Another unknown is how quickly the 
industry will adopt IA-64. Remember, it's 
been 1 1 years since Intel went 32-bit with 
the 386 in 1985, and most PC users are 
only now migrating ro 32 bits. Microsoft 
didn't ship a 32-bit OS until 1 993, and the 


vast majority of PC users still use 16-bit 
Windows 3.1 or 16-/3 2-bit Win 95. Al- 
though Microsoft recently dropped some 
vague hints about a 64-bit Windows NT, 
the first 64-bit 08 for Merced will prob- 
ably be Summit 3D, a new flavor of Unix 
currently under development by HP and 
The Santa Cruz Operation (SCO)* It the 
64-bit transition follows the same course 
as the 32-bit transition, then IA-64 won't 
be a significant market force until the 
year 2009* 

Cyrix Crystal Ball 

After a shaky start with the 6x86, Cyrix 
is finally gaining on Intel's price/perfor- 
mance lead* The first 0.6- micron ver- 
sion of the 6x86 suffered from a huge 
die. Cyrix switched to a process with five 
layers of metal instead of three, shrink- 
ing the die from >94 square millimeters 
to 210 mnr* During the summer, Cyrix 
moved to a 0,5- micron process, achiev- 
ing a die size of 1 70 mnr* 

Like an overweight athlete shedding 
excess fat, the 6x86 chip now runs a lot 
faster: 1 50 MHz instead of lUOMHz, And 
thanks to a more efficient micro architec- 
ture, the 6x86 easily outruns a Pern sum 
at the same clock speed* In fact, the 150- 
MHz 6x86 chip slightly outperforms a 
200- MHz Pentium, which is why Cyrix 
designates this chip the 6x86-P2D0+ in 
accordance with the P- raring benchmark 
(see the text box “The Problem with P- 
R a tings” on page 94)* 

Recently* however, BYTE discovered 
that some 6xH6-based systems have a seri- 
ous problem with the final-release can- 


Who's Who in x86 


Here’s what to expect from xfl6 vendors over the next year. (Note: Performance estimates and ship dates are BYTE's 
assumptions based on preliminary information from vendors*) 


Company 

CPU 

xfl 6 generation 

MMX 

Availability 

Comments 

AMD 

K5 

Filth 

No 

Now 

Latest versions have significantly increased performance, 

AMD 

K6 

Sixth 

Yes 

March 1997 

Redesigned NexGen Nx6B6. 

Cyrix 

Gx86 

Fifth 

No 

Now 

Highly integrated chip for low-cost PCs. 

Cyrix 

6x86 

Sixth 

No 

Q1 1997 

75-MHz I/O bus is the fastest on any x86 chip. 

Cyrix 

M2 

Sixth 

Yes 

Q1 1997 

Improved version of 6x86; MMX compatibility a challenge. 

IMS 

Meta 6 000 

Sixth 

Yes 

Late 1 997 

Company has uncertain track record. 

Intel 

P54C Pentium 

Fifth 

No 

Now 

Dominates market; fastest speed is 200 MHz. 

Intel 

P55C Pentium 

Fifth 

Yea 

Q1 1997 

Slightly faster than P54C Pentium. 

Intel 

Pentium Pro 

Sixth 

No 

Now 

L2 cache in multichip module; poor 1 6- bit pedormance. 

Intel 

Klamath 

Sixth 

Yes 

Mid-1997 (?) 

Improved Pentium Pro; L2 cache probably separate. 

Intel 

Deschutes 

Sixlh 

Yes 

Late 1 997 

Improved Pentium Pro; should reach 300 MHz. 

Intel 

P 7/ Merced 

Seventh 

Yes 

1998-1 999 (?) 

Highly secretive joint project with H ewlett-Packard. 
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"Our competitors are solidly behind us." 

20-50% behind us, to be exact. 




• PCI, EISA and ISA 

• Upgradable to hardware RAID and caching 

• Bus-mastering with on-board processor 

• Support for all major operating systems 

• New: Ultra SCSI models now available 


Megabytes per sec. 


This chart from the May, 1996 issue of PC Magazine (UK) shows the results described in their 
review of SCSI adapters entitled " Survival of the Fastest". According to PC Magazine, 
"SmartCache IV was demonstrably quicker than the other two [boards tested]." 
(Adaptec 2940UW and BusLogic BT-958). 

Here's your chance to get ahead of the competition. Call for more information about 
SmartCache IV SCSI adapters and modules. You'll see why we say: 5martCache, Smart Choice! 
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didate of Windows NT Workstation 4.0* 
We ran 32-bit Windows applications tests 
on a 6XR6-P200+ system and then com- 
pared rlie results to those obtained on 
the same system with a beta version of 
NT 4.0. To our surprise, the tests ran about 
25 percent slower on the release candi- 
date of NT 4.0. The 6x86 also ran NT 4.0 
about 16 percent slower than NT 3.5 1 and 
24 percent slower than Win 95, In similar 
tests with Pentium-based PCs, perfor- 
mance improved on the release candidate 
of NT 4.0. 

This problem might be related to some 
List-minute code that Microsoft added to 
NT to make it more stable on Cyrix-based 
PCs* Check The BYTE Site (http://www 
•bytexom) for the latest updates on this 
developing story* 

Another upcoming challenge for the 
6x86 is MMX. Cyrix was working on its 
own multimedia extensions when Intel 
unveiled MMX and announced a cross- 
licensing agreement with AMD, Cyrix 
doesn't have such a deal, but it promises 
t hat th e next version o I the 6x8 6— code- 
named M2 — will be MMX compatible* 

The *M2 is scheduled to start sampling 
in the fourth quarter of this year and then 
begi n volume product! on during the first 
quarter of 1997* That means the M2 will 
be committed to silicon before Cyrix’s 
engineers can get a close look at theP55C. 
To support MMX, they will have to rely 
on publicly available technical data from 
Intel — and perhaps some Tex as windage 
as well. 

Cyrix says that it lias indirect access to 
some Intel technology rh rough its fab 
partners, IBM Microelectronics andSGS 
Thomson, which have licensing agree- 
ments with Intel. Cyrix also notes that it 
has a good track record of x86 compati- 
bility. Even so, MMX will be a question 
mark until independent parties get a 
chance to thoroughly test the M2. 

Klamath Competition 

The M2 will also move to a 0.35-micron 
process and beef up its unified LI cache 
to an impressive 64 KB. M2 clock speeds 
will be 180 MHz and 200 MHz at intro- 
duction, with 225 MHz coming later in 
1 997. In combination with other improve- 
ments, those clock rates should allow the 
M2 to beat a P55Cand compete strongly 
against Klamath. 

Cyrix’s biggest contribution to the PC 
industry might be a kick in the pants to- 
ward 75 -MHz I/O buses* The 6xS6-P200 + 


The Problem with P-Ratings 


A MD and Cyrix wilt soon face a dilem- 
ma: How can they compare the perfor- 
mance of their processors to that of Intel's 
when the baseline keeps changing? 

Until recently, users could judge the rel- 
ative performance of two different x66 chips 
of the same generation by comparing clock 
speeds. CPU cores from AM D, Cyrix, and 
Intel were similar enough that performance 
didn't vary mueh-a 33-MHz 486 from one 
vendor was as fast as a 33-MHz 486 from 
a competit or. 

But aa the xB6 moves through its fifth and 
sixth generations, microarchitectures are 


standardize on Performance Ratings, abbre* 
Viated as P-ratings by Cyrix and as PR-raL 
mgs by AMD, 

MicroDesign Resources, which publish- 
es the Microprocessor Report, acts as the 
independent testing lab. Cyrix's 150-MHz 
6x86 is labeled the 6x86-P20O+ because 
it matches or exceeds the performance of a 
Pentium-200; AMD s new 1 0Q-MHz K5 Es 
called the K5-PR1 33 because it's compa- 
rable to a Pentium- 1 33. 

But P- rat Engs use today's Pentium as the 
baseline. When Intel introduces the P55C 
Pentiums in 1 997, they Ye expected to per- 


P-Ratings vs. Clock Speeds 



AMD K5-PR150* 

AMD K5-PR133* 

AMD K5-PR12Q* 

AMD K5*PR100 
AMD K5-PR90 
AMD K5-PR75 
Cyrix Gx86-P200 
Cyrix GxBGTIGG 
Cyrix Gx8G*P150 
Cyrix GxSG-P120 
Intel Pentium -20 D 
Intel Pentium -166 
Intel Pentium-150 
Intel Pentium-133 
Intel Pentium*120 

D 50 100 150 200 

* Latest version of AMD K5 is faster than clack speed because of architectural improvements (see text), 


An x8G-cnni|);itil)le chip rated at P-1 20 delivers 
performance comparable to that of a 1 20-MHz Pentium. 


diverging to the point where dock speeds 
are no longer valid, even for shorthand com- 
parisons. For instance, Cyrix's 1 50-MHz 
6x06 outruns a 200 MHz Pentium. 

Industry-standard benchmarks, such as 
SPEC95, are one answer, as are magazine 
benchmarks, such as the BYTEmark and 
WinBench. But these tests typically yield 
measurements that don't directly compare 
different CPUs. (BYTEmarks are normalized 
to a Pentium-90 baseline, not relative clock 
speeds, although you could figure it out by 
doing a little math,) 

AMD and Cyrix prefer numbers that users 
can compare directly to Intel dock speeds. 
That's why they joined forces last year to 


form about 1 5 percent better than a regular 
Pentium at the same dock speed. Users 
might be confused: Which Pentium does 
the P rating refer to? 

Then there's the Pentium Pro. Compar- 
isons to Intel's flagship CPU wilt require yet 
another variation of the P-rating. 

Cyrix and AMD claim they're working on 
a solution* But knowledgeable buyers don't 
rely exclusively on vendors' performance 
claims, anyway. By collecting benchmark 
data from multiple sources— Including the 
popular magazine benchmarks, which arc 
freely available -expert users can reach their 
own conclusions, even if it takes a little more 
effort* 
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No volet 19" RAID System 

m 8 txhassls 
m modular expandable 
* 2 redundant power supplies 1600 \\) 
w maximum ventilation of ail built-in 
components 

■ fast-SCSl and wlde-SCSI cabling accoidlng 
to your requirements 

■ drive shuttles with hot-swapping 




Novotec 19* Cluster 

* a U -chassis 

■ modular expandable 

■ 2 redundant power supplies (600 \\) 
m maximum ventilation of all built-in 

components 

■ drive shullles with hot-swappfng 

m flexibility by the use of 1-6 wlde-SCSt- 
channels 


19"-technology? 

Cases and seiver - solutions from 


NOVOTEC COMPUTERS 


NOVOTEC COMPUTERS combines Innovative technology, reliability 
and quality to an overall picture of high performance servers and 
fault roterant disk-arrays. Highest quality and the use of modern tech- 
nologies pay: the cases and systems from NOVOTEC COMPUTERS set 
standards. The flexible system concept allows full scope for expan- 
sions and therefore protects your previous Investments. 

NOVOTEC COMPUTERS uses only high-performance components 
from leading producers and thereby guarantees an open industry 
standard. The development, production and final checks are perfor- 
med according to the regulations of the Standard ISO 9001. 

Modular design, flexibility and special application solutions are the 
characteristics of the products of NOVOTEC COMPUTERS. Included are 
PC systems as well as complete network solutions, from concept to 
Implementation. 



Cluster 


Decisive advantages of clustering: 

m no down-time at breakdown of one controller or host 
m increased performance by mutuple-host-use 



Innovative technologies, quality and reliability - 
by NOVOTEC COMPUTERS 
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NOVOTEC Computers 
Ingolstadter Sira fie 12 
80807 Munich (Germany) 
Phone: +49/89/35 62 97-0 
Fax: +49/89/356297-70 
Mailbox: +49/89/35651533 
http://mvw.novotec.com 



Circle 266 on Inquiry Card (RESELLERS: 267). 








The x86 Gets Faster with Age 


runs its core at 15f) MHz and rhe ! G bus 
atari unprecedented 75 MHz, Until non; 
the fastest x86 buses topped out at 66 
MHz, That 14 percent improvement pro- 
vides a significant boost for I/O 'intensive 
servers. 

U n fo r 1 1 m a tc 1 y, syste ms d es ign e rs ha ve 
trouble making 75-MI Iz motherboards, 
which is why nobody has done it until 
now. Only one system chip set (from VI S\ 
Technology) currently supports the 75- 
MHz bus, Without that chip set* the 6x86* 
P200+ lias to synchronize its bus at 50 
MHz, which bleeds so much performance 
that the chip no longer merits the P200+ 
designatiun. Maybe that’s why Cyrix en- 
tered the systems business last summer; 
if you want to get a 6x86-P200+ system 
with a 75-MHz bus, you can buy one di- 
rectly from Cyrix* 

Cyrix is also working on an 85 -MHz 
bus. That’s nearly 26 percent faster than 
66 MHz and would certainly provoke 
server envy among rival vendors. Until 
chip-set makers and motherboard man- 
ufacturers catch up, however, these bus 
speeds are mainly a technical curiosity* U 


will probably require the weight of Intel 
to shove the industry forward, and Intel 
ha s n’t pub L icly co m m i tied itself t o spec d - 
ier buses* 

In another interesting move, Cyrix is in- 
troducing a highly integrated chip that 
would allow consumer PCs m retail for 
$800* Tentatively called the CixHfi, the new 
processor is based on a low-cost chip that 
Cyrix announced last year for notebook 
computers. If the $800 consumer PC is suc- 
ceed, Cyrix hopes to design a version for 
corporate intranets* Cyrix would posi- 
tion that chip as a CPU for low-cost, Win- 
dows-compatible network computers. 
(See rhe text box “Cyrix GxH6 for Dirt- 
Cheap PCs” at right*) 

AMD Road Map 

Sometimes a design that looks great on 
paper falls flat in rhe real world* AMD’s 
ordeal with the K 5 wasn’t quite as embar- 
rassing as the baggage-handling debacle 
at Denver’s new airport, but it was bad 
enough. The K5 was supposed to bring 
AMD’s chips within striking distance of 
I meTs top CPUs; instead, numerous prob- 


lems have kept the K5 from seriously chal- 
lenging even the Pentium, much less the 
Pentium Pro* 


D espite the conventional wisdom that PC 
prices go nowhere but down, entry-level 
computers have been stuck in the $1 200-to- 
$1 5G0 range for a decade and have actually 
doubled in price since the early 1 980s. Now 
that IBM, Oracle, Sun Microsystems* and oth- 
ers are promoting economical network com- 
puters, some PC vendors are exploring ways 
to make sub-$1 000 systems without sacrific- 
ing Windows compatibility. 

Intel is taking a wait-and-see attitude. Cyrix, 
however, is jumping in with the Gx86 t a highly 
integrated, low-cost PC-on-a-chip that allows 
a full-featured system to sell for about $800, 
Buyers would get a PC with Pentium-1 20 or 
Pentium- 1 33 performance. 1 6 MB of RAM, a 
hard disk* a six-speed CD-ROM drive, a mo- 
dem, and input devices. 

To make this possible, the Gx86 integrates 
several functions that normally require extra 



Now the K5 is back on track. It's too late 
tor the chip to gain the leading edge, bur 
i t can still compete against the Pentium far 


desktop PCs costing under S20O0, Cur^ 
rently, AMD is shipping the K5 at rhree 
speeds: 75, 90, and 100 MHau They close- 


ly match Pentium performance at equiv- 
alent clock rates, earning them P-ratings 
of PR75, PR90, and PR 100, respectively. 


Cyrix Gx86 for Dirt-Cheap PCs 



The 6x86 integrates components that normally need separate 
chips and eliminates the frame buffer and Level 2 cache. 


chips. It has built-in SVGA graphics, a PCt inter- 
face, and 1 6-bit Sound Blaster emulation. It also 
has a unified memory architecture (DMA), which 
buffers the screen data in main memory instead 
of in a separate frame buffer. LIMA can degrade 
performance, but Cyrix says the Gx8 6 avoids this 
by integrating the video logic with the CPU. 

The CPU core is a stripped-down version of 
the Cyrix 6x86, It sacrifices superscalar pipe- 
lines and speculative execution but still predicts 
branches and retains a 1 6-KQ cache. Although 
the Gx86 probably would not do as well as a 
Pentium-120 or Pentium-133 when running a 
CPU-level benchmark, Cyrix claims the efficien- 
cies of high integration allow the chip to deliver 
that level of overall system performance. (BYTE 
has not yet tested these claims,) 

Cyrix expects to introduce the chip by the end 
of this year and says that several * top-tier'' system 
vendors will ship GxBS-based PCs in early 1 997. 


P O W E R E D BY M O T O R OLA ? 



People take their computers personally* Which is why every award -winning PowerConter™ Mac OS tv system from Power Computing is 
designed to be customized by its end user. Priced under $2K, those higli-pertomianee systems can be configured man infinite number ol ways. 


Yet, every one of diem attains its speed anti power from an identical source, .Motorola PowerPC 6D4 lM RISC microprocessors n re the oomph! that help PowerOemer 
co mp uters live up to their name. From cusrocn- configured computers to reloadable stored -value rank, \ lotorob powers innovative solution!? that enable your suam 


Visit us at h tip:// www, motorola - powereAcon \f or call 1-800-521-6274 (Ref. # 996). 
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The next versions of the Ki— which 
nrc scheduled to ship in September or 
October — are supposed ro live up to the 
KS’s original specifications, which called 
for 20 percent to 30 percent greater per- 
formance than a Pentium running at the 
same clock speed. The new chips run at 
90 and 100 MHz but carry P- ratings of 
PR 120 and PR 133, respectively. 

To attain these higher P- ratings, AMD’s 
engineers tweaked the K 5 chips’s core in 
several ways* First, they optimized the 
KS\ execution of certain instructions 
(e.g., repeat MO Vs and far CALLs) that 
occur more often in real-world software 
than AMD’s simulations had predicted* 
Next, they added a small prefetch cache 
in front of the LI instruction cache. This 
fixed a problem that arose when the 
Ki’s prefetch logic aborted a cache fill in 
order to follow a branch ro a new target 
address; if the program later branched 
back to the original instruction stream, 
the K 5 had to fill the cache all over again. 
The new prefetch cache temporarily 
holds the cache lines to prevent a slow 
memory transaction. Finally; AMD elim- 


inated some internal bus bottlenecks* 

According to AMD, the K5 now runs 
about 30 percent faster than an equiv- 
alently clocked Pentium. (BYTE has not 
yet confirmed these claims.) In Novem- 
ber or December, AMD plans to start ship- 
ping a 120-MHz version of this core, 
which would yield an equivalent Pentium 
performance of PR 1 50. Even faster cores 
may appear in 1997. 

Pinning Hopes on the K6 

With Intel ramping up the P55C, Pentium 
Pro, and Klamath, 150- .MHz performance 
will keep AMD firmly stuck in the num- 
ber- two spot— or at number t hree, be- 
hind Cyrix, Clearly, AMD’s future hopes 
ride on its next-generation product, the 
still-evolving Kf> processor. 

Here, too, the road to glory has been 
rocky. As originally designed by NexGen, 
the K6 was supposed to have a dedicated 
bus for the L2 cache, an integrated L2 
cache controller, and a new execution 
unit for multimedia instructions. It was 
also going to be manufactured by IBM 
Microelectronics, NexGen’s fab partner. 


When AMD acquired NexGen in late 
1995, those plans abruptly changed. 

For the past year, AMD engineers have 
been modifying the K 6 to make it com- 
patible with MMX. This could require 
some major changes. The original K6 in- 
cluded a special multimedia execution 
unit, while biceps MMX instructions are 
integer operations designed to execute in 
the regular integer units. Impossible that 
AMD will replace the multimedia unit 
with another integer unit, which would 
improve the KfPs performance with non- 
MMX code, too* 
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Another significant change is that the 
K 6 will be pin-compatible with PJ4C-se- 
ries Pentium sockets. The original Nx686 
had a proprietary pin-out that required 
special system chip sets* a disadvantage 
that stunted the sales of NexGen's ear- 
lier Nx586 processor. Pin compatibility 
with Pentium sockets opens up a more 
lucrative market for the K6. Unfortunate- 
ly, it also forces AMD to abandon the K6’s 
high-speed L2 bus and integrated cache 
controller, because Pentium sockets don't 
support those features* To compensate, 
the K6's LI caches now total 64 KH, com- 
pared to 32 KB for the NxS$6, 

Finally, engineers are reworking the K6 
so that AMD can manufacture the chip 
at its new Fab 25 in Austin, Texas* The 
K6 will debut on AMD YGJ5- micron* five- 
layer-metal CMOS process, migrating lat- 
er to 0*25 micron. 

In an important move, AMD has li- 
censed an advanced pad-bonding tech- 
nology* called C4, from IBM Microelec- 
tronics. On most chips, the wires leading 
to the pins are soldered onto tiny pads 
crowded along the edges of the die. C4 


technology allows circuit designers to dis- 
tribute those pads anywhere on the die* 
This gives the designers more flexibil- 
ity and also shortens the chip’s critical 
paths, yielding higher performance* In 
addition, when the chip migrates to small- 
er processes, C4 prevents it from becom- 
ing “pad-limited” — AMD won't have to 
hold the die at a certain size just to leave 
room for the pads. 

AMD says it will begin sampling the 
K6 late this year and start production in 
March. The K6 will debut at 180 MHz and 
support bus speeds as high as 75 MHz* 
AN 1 D is sticking to NexGen's original per- 
formance estimates fortheNx686, claim- 
ing that it will be “competitive" with the 
Pentium Pro when running 32-bit soft- 
ware and considerably faster with 16-bit 
code. If AMD can deliver on those prom- 
ises — admittedly, that's a big if — the K6 
will help close the performance gap that 
widened when the K5 missed the target. 

Look Before You Leap 

In a transitional year like 1997, purchas- 
ing decisions will be more critical than 


ever* It's not as simple as buying the fastest 
Pentium. 

If multimedia matters, you should wait 
for MMX. If you want to get the best pos- 
sible performance with 32-bit software, 
then wait for Klamath or even Deschutes* 
If you're running a great deal of 16-bit 
software (especially on Windows 3.1 or 
Win 95), wait to see how well Klamath 
and Deschutes address the Pentium Pro's 
16-bit weaknesses — or consider getting 
a Cyrix or AMD chip. If you crave the 
fastest possible bus for an I/O-intensive 
server, the Cyrix 6x86-P2GG+ is the only 
game in town* 

You can shop for bargains, too* There 
wi 1 1 be m a r k d own son regu I a r Pen ti u m 
systems after MMX appears and while 
Intel pushes the Pentium Pro as the next 
mainstream CPU* There's nothing wrong 
with buying a system that isn't top-of- 
the-line — as long as you know what you 
are gening. □ 

Tom R. Half hill is a BYTE senior editor based 
in San Mdieo, California * You can reach him at 

thalfhfll@bfx.com. 
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A vehicle doesn't start with a key. It starts with a dream. Ideas are the fuel that drive the world's numb er one industry, 
and Motorola is the chip supplier that automotive engineers specif)' most to power those dreams to reality* In fact, 
numerous semiconductors are among the standard equipment that help make vehicles today more safe, comfortable 
and environmental! v friendly, From automotive electronics to wireless communications, Motorola powers innovative solutions that enable your success* 
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Let Microway build your next Graphics Workstation,’ 
Web Server or Personal Supercomputer using... 


VI 


50 ^^ 


The fastest motherboard 
on the planet 

just got faster! 


Since 1082 Kftcrnwtiy has provided die PC world with l lie ( nstcsi numeric devices and 
software available, No product in the Iasi 14 years has excited us more (him the 500 
Ml I: Alpha Screamer, With its ability to execute 2 billion operations per second, 
the Screamer is the best choke for your next workstation nr server! In addition 
to NT, the Screamer runs Digital UN IX, Open VMS and Linux. This means 
you can run many of your VAX and MOTIF appficai ions on the same 
hardware that runs Microsoft Excel nr Word, Oracle, Adobe 
Photoshop; phis engineering and graphics applications like Pro/ 

ENGINEER, Microstation, AutoCAD, Soft image and 

Lightwave* Plus, Digitals FX!32 makes it possible to run 

3 2 -hit WIN95 and NT applications on the Alpha* Over 

the last fourteen years we have designed systems 

for thousands pf satisfied customers including many ^ 

prestigious institutions. Our technicians are expert at ' f 2?: 

Configuring the four Alpha operating systems we support. * ' * 
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System Performance 

Micro way understands the importance of 
balancing a fast CPU with equally fast 
caches, memory and peripherals. To achieve 
balanced performance, the Screamer fea- 
tures the fastest cache/memory system in the 
industry, employing I to 
2 MB of 9 nsec burst 
SRAMs fed by a 288-hit 
w id e me m o ry s y s tern, I r s 
64-bit PCI bus is driven 
by a state-of-the-art 
Digital chip set that feeds 
32- and 64-bit PCI sock- 
ets. To take advantage of these resources, 
Micro way installs the best graphics and hard 
disk controllers available, including control- 
lers appropriate for 2 and 3D Graphics 
Workstations and RAID powered Servers* 
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Numeric Performance 

Finally, we are experts at squeezing every 
drop of numeric performance out of the Alpha. 

Microway produces one of the finest numeric optimized 
compilers running tm any platform - NDP Fortran* Since its 
introduction in 1986, hundreds of applications have been 
ported to the X86 with it, including well known industry 
st andards like MATLAB and ASPEN* Our latest RISC sched- 
uler has a number of features that make it easy to take advan- 
tage of the Alphas quad-issue capability* Running on a 500 
MHz 21164 that bursts at l gigaflops a dot product kernel we 
use for compiler testing runs at a mind-boggling 844 
megaflops! !! For a complete description of the optimization 
facilities provided by NDP Fortran or C++, our Screamer 
Systems and motherboards call 508*746-7341 or visit our 
WEB Site at ; h tt p;//vv w w* m ic roway.com. 

Digital, Alj'h.i, Open VMS and Digital UNIX TM DiyioE- 
NT, Excel and Woid TM Microsoft, 
Sc re. mi er. NDP Fortran and Micro way TM Micro way. 

Technology You Can Count On 


Corporate Headquarters: Research Park, Box 79, Kingston, MA 02364 USA • TEL 508-746-7341 • FAX 508-746-4678 
www.microway.com, info@microway.com • France 33 146229988 ■ Germany 49 6997650001 * India 91 806637770 
Italy 39 27490749 ■ Japan 8 1 64593113 * Korea 82 25981623 • Poland 48 22487172 • United Kingdom 44 1815415466 
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Stung by Intel’s gains in processor performance, the PowerPC alliance will strike 
back with higher clock speeds and new chip designs. By Tom R. Plalfbill 

PowerPC Regroups 


PowerPC Roadmap 
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PowerPC Hits 
300 mi 


1997 



1998 


1999 


2000-2001 


PowerPC designers need to achieve 300 MHz next year to stay 
in the performance race with the x86* 


on^t count your megahertz 
before they’re hatched. 
Thar’s what the PowerPC 
alliance has learned after p re - 
maturely gloating over the imagined 
obsolescence of Intel's x86. 

On e fam bu $ a dve rtise; ment f ro rtf 19 92 
s ho wed h o w CIS C p er fo r man ce was 
falling flat while RISC technology soared 
toward the SPECim stratosphere. Anoth- 
er ad warned about the coming fate of 
xS6-based PCs by picturing a highway 
running smack into a brick wall* 

Somehow, things didn't work out that 
way. Intel’s Pentium and Pentium Pro 
have not only managed to keep the 18- 
year-old x86 architecture competitive; 
they have at times surpassed the perfor- 
mance of leading RISC chips, including 
the PowerPC. Apple fulfilled its promise 
to sell millions of Power Macs, but sys- 
tem-level limitations have foiled Apple’s 
attempts to exploit the full potential of 
the PowerPC chips. IBM fumbled the 
introduction of its own PowerPC desk- 
top systems and embarrassingly failed to 
port OS/2 to PowerPC* And four years 
after the PowerPC’s birth, the alliance is 
only now finalizing the PowerPC Refer- 
ence Platform fordone makers. 

If the PowerPC is to retain any credi- 
bility as an alternative to the x86, the 
alliance must deliver a steady stream of 
faster chips and a viable system standard 
that attracts big- volume vendors* In 1997, 
Motorola and I BM will roll out faster ver- 
sions of current PowerPC chips, intro- 
duce a new generation of 32- and 64-bit 
processors, accelerate the development 
of future CPUs, and oversee the debut of 
PowerPC Platform systems that can run 
the Mac OS, Windows NT, and Unix. 
With Intel running full speed toward 300- 
M Hz Pentium Pros and the 64-bit 
Merced, 1997 could be the PowerPC’s last 
shot at glory. 

The Indy 300 

One measure of the PowerPC’s compet- 
itiveness will be its ability to break the 


300-MHz barrier. Digital’s exotic Alpha 
did it more than a year ago, but CPUs for 
mainstream desktop systems are only 
now creeping beyond 200 MHz. By the 
end of next year, we should see 300- 
MHz chips from Intel, IBM, Motorola, 
and probably Exponential Technology, a 
Silicon Valley startup that will ship the 
first PowerPC processor built with bipo- 
lar transistors (see "Exponential’s Bid to 
Beat the Pack,” page 104). 

CPUs capable of attaining 300 MHz 
include Intel’s Deschutes (a Pentium Pro 
variant), the PowerPC 603 e, and the Pow- 
erPC 604e* At 300 MHz, the 6(>3eaiid 6<Me 
will offer about five times the perfor- 
mance of the first PowerPC 601, which 
ran at 60 MHz. 

Of course, raw clock speeds are no 
longer an adequate way to compare 
processor performance, especially 
be t w ec n t w< ) a rcl 1 i te ett ires as d is pa ra teas 
the xS6and PowerPC. However, clock 


speeds do indicate which companies have 
die most advanced wafer- fabrication 
processes and Speed- tuned microarchb 
lectures, Intel designed the super- 
pipelined Pentium Pro for high clock 
speeds to exploit its lead in building new 
fabrication plants (fabs). But IBM and 
Motorola are no slouches in this catego- 
ry, either* The PowerPC 604e hit 225 MI fz 
I ast su m m er w h i I e I n teP s c h i p$ were stuck 
at 200 Mi Iz, and Mac clones running at 
225 MHz and 240 MHz have been avail- 
able for several months now from Pow- 
er Computing* Even at 200 MHz, the 604c 
omgims Intel’s fastest x86* 

As part of their plan to carry the Pow- 
erPC architecture into the twenty- first 
century, IBM, Motorola, and Apple have 
forecast three generations of chips that 
will run at even higher dock speeds* They 
refer to these generations as G3, C4, and 
2K. (The 601 is considered the first-gen- 
eration PowerPC because it was a hybrid 
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Five Generations of PowerPC 

Company 

CPU 

PPC 

Generation 

Feature Size 
(micron) 

Availability 

Analysis 

IBM/ Motorola 

601 

1st 

0*5 

Phasing out 

Maximum clock speed limited to 1 20 MHz 

IBM/Motorola 

603 

2nd 

0.5 

Now 

Smaller caches, slower clock than 603e 

IBM/Motorola 

603e 

2nd 

0.35 

Now 

Exceptionally low power consumption 

IBM/ Motorola 

604 

2nd 

0*5 

Now 

Smaller cac has , slower dock than G04e 

IBM/Motorola 

604e 

2nd 

0.35 

Now 

Outperforms Pentium Pro at same dock speed 

IBM 

615 

Unknown 

Unknown 

Never 

Dual PowerPC / x86; project probably canceled 

IBM/Molorola 

620 

2nd 

0.35 

1997 

Disappointing performance delayed introduction 

Exponential 

Bipolar 

2nd 

Unknown 

1997 

Unique hybrid of bipolar logic and CMOS cache 

IBM/Motorola 

G3* 

3rd 

0.35-0.25 

1997 

32- and 64-bit chips; up to 30 million transistors 

IBM/Motorola 

G4* 

4th 

0.25*0.18 

1999 

32- and 64-bit chips; up to 50 million transistors 

JBM/Motorola 

2K‘ 

5th 

0.10 

2000-2001 

Good bet to break 1 -GHz barrier 

| ’ Code niintHs lor a beritis of chips in Iho &arno yo nor m ion 





chip based on IBM's POWER architecture 
and Motorola's Hti 1 1 0; the PowerPC 603, 
60.1 e, 604, 604c, and 620 are more mature 
designs that comprise the second gener- 
ation.) All future generations will be com- 
patible with today's PowerPC software* 
The most significant departure from 
the alliance's original strategy, as first 
mapped out in 1 99 1 , is that the new pro- 
jects are going forward concurrently, so 
the development work on each genera- 
tion overlaps work on the previous gen- 
eration. This is similar to the accelerated 
development schedule at Intel, where 
independent reams are working on new 
x86 generations simultaneously. 

To make rliis possible, the PowerPC 
alliance has expanded its Somerset lab (a 
shared design center in Austin, Texas) by 
5 0 pc rce hit. I n ad d i tto n , II h\ (and Mo to ro - 
la are world ng on Pc > we rPC proj vets a 1 1 It e i r 
own labs in Texas, Vermont, and else- 
where. New designs can emanate from any 
of these labs, and IBM and Motorola share 
manufacturing rights to any PowerPC 
chips they jointly develop* 

Future Generations 

The Gl series is scheduled to arrive in 
mid* 1997 with a CPU that will run at 
about 200 MHz on 0,35-micron CMOS, 
Phis chip has already taped out and is 
available in samples. Later G3 -series chips 
will migrate to a (X25-micron CMOS pro- 
cess, and dock speeds will scale upward 
ro about 400 MHz, according to Will 
Svvearcngin, PowerPC product manager 
at Motorola* The fastest G3 chips will run 
about 10 times faster than the original 
PowerPC 601, he estimates. 

Some chips in the G3 generation will 


he 32- hit processors, while others will 
be 64-bit implementations based on the 
620. Presumably they will improve on the 
620, whose performance has been dis- 
appointing. A year ago, in fact, there were 
rumors that the 620 would be killed. 
Those rumors were greatly exaggerat- 
ed, says IBM PowerPC product manager 
Dave Ryan; the 620 was merely delayed 
until a better process technology was 
ready. Instead of making its debut on a 
0. 5-micron process at 133 MHz, the 620 
will appear next spring on a 0.35-micron 
process at 200 MHz. So far, only Motoro- 
la and Groupe Bull are committed to 
making 620-based systems. 

Some G3-series chips will inherit the 
128-bit backside bus that the 620 uses to 
address its secondary (level 2) cache. Oth- 
ers may have integrated L2 cache con- 
trollers, multichip module L2 packaging 
(like the Pentium Pro), or integrated L2 
caches (like the Alpha). A strong clue that 
IBM and Motorola are thinking about 
integrated or closely coupled caches is 
that transistor counts in theG3 series will 
soar as high as 30 million, nearly an order 
of magnitude greater than the number of 
transistors in today’s PowerPC chips* 
It’s unlikely that the chip architects will 
design logic circuits requiring so many 
transistors in this generation; bigger 
caches are a virtual certainty. 

In 1999, IBM and Motorola plan to 
introduce the G4 generation, which will 
first appear at about 500 MHz on 0*25- 
micron CMOS, Later, the G4 -series chips 
will graduate to 0.18 -micron CMOS, 
which should enable clock speeds 
approaching 1 GHz (1000 MHz). Tran- 
sistor counts will range as high as 50 mil- 


I ion— -again* mostly cache, not logic* 

Some G4 chips will be 32-bit, but most 
will probably be 64 -bit* Users probably 
won't realize the full he net it of 64-bit 
architectures until OS vendors and appli- 
cations d e v e I o p e rs re w rite the i r so f t wa re 
ro take advantage of the wider architec- 
tures, Even then, 1/O-iii tensive applica- 
tions such as databases probably stand to 
gain more performance than mainstream 
desk tc > p a p plicatio n s. 

Even the 32-bit versions of the G4- 
series processors will march or exceed the 
performance of Intel's 64 -bit Merced, 
Motorola's Swearengin claims. G4 chips 
will he available in mainstream desktop 
sys te ms i rn n l ed i ate 1 y afte r i ntr o tl u ct ion, 
he Says, (Intel's pattern is to introduce a 
new xH6 generation in servers and high- 
end workstation PCs, then phase in the 
lower- priced desktops later.) 

Both IBM and Motorola maintain 
that the PowerPC ' will weather the 32- to 
64 -hit transition better than the x86. 
Intel's Merced will introduce a new archi- 
tecture, known as 1A-64, that almost cer- 
tainly will require developers to recom- 
pile their software to get maximum 
performance (see "The xH6 Gets Paster 
with Age," page 89). Although PowerPC 
developers face a similar transition, it may 
be a little smoother simply because the 
PowerPC carries less architectural bag- 
gage. For example, x86 users will expect 
a 64 -hit x86 to be backward compatible 
with 16- and 32-bit software dating as 
far back as 1981, while the PowerPC start- 
ed life as a modern 32-bit architecture in 
the 1990s, Of course, there’s no way to 
verify any of these claims until the end 
of the decade. continued 
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Now you have a problem. 


Bad power can 
corrupt all the iiles 
on a UNIX system. 

And that’s not all. Power 
problems can also cause net- 
work and hard drive crashes, 
read/write errors, corruption 
or loss of data, faulty data 
transmissions, system lock- 
ups, premature failure of 
components and much more. 

Best Power products are your 
answer. They dean up dirty 
power before ii reaches your 


equipment, which can reduce 
your computer and network 
downtime up to 50%.* And 
if you have a blackout, they 
provide backup power to shut 
down your system correctly. 

And now, every Best Power 
Single-Phase UPS conies 
w i t h free m \ ft wu re , p ro- 
siding power monitoring 
ami unattended shutdown 
for your entire computing 
environment. 


So call Best Power for your 
power protection answers, 

1 - 800 - 469-4842 

Ask for operator 298 

E-mail: tofoCftbestpowercom 
[ n te m el; http ://w w w. bestpo wer, com 
24 -hour FAX information line at 
1-800-487-6813. 

* A Jhic-jHJ- pt"» cr -qiwhlj Huh ciakJmMtii bj 
Be,! Itwr'i NahtoI fHrwpf lUifciMSEry iho*ed 
Lh j< thff r, umber of cal], f L -ir ractipiirt ien ict 
dropped: after in Kalla! urn uf * CPS. 




Fortress 9 Uninterruptible Power System* 
(Includes Free Software) 


The Answer in Tower Protection 


Visit us at COMDEX/Fall, Booth #83570 

fj 1996 Oowlv. All Right* Reserved. 
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PowerPC Regroups 


Exponential’s Bid to Beat the Pack 


E x p o n onti al To ch n o logy, a st art - u p com * 
pany based in Silicon Valley, stands a 
good chance of breaking the 30Q-M Hz bar* 
Her before the big names in the PowerPC 
alliance, Exponential is pinning its hopes on 
bipolar transistors, which can switch states 
much faster than conventional CMOS tran* 
sistors; faster switching means higher dock 
speeds. Exponential's PowerPC 604-com* 
patible chip (blessed with licenses from IBM 
and Motorola) uses bipolar transistors for 
almost all the logic, or about 40 percent of 
the chip’s circuitry* The remaining 60 per* 
cent of the transistors are CMOS, mostly in 
the SRAM caches. 

This radical new processor Is on sched* 
ule to ship in the first half of 1 997, the com- 
pany says. Exponential estimates peg initial 
clock speeds at 300 to 400 MHz, with 600 
MHz a possibility by the end of next year (see 
“Watch Out : 5 00* M Hz PowerPCs Planned 
for 1 9977 May BYTE, page 40) , 

Even more intriguing is a little- known U.S. 
patent Exponential won fast January, 
Exponential won't talk about 1 he patent, but 
it covers a technique for sharing a CPU s 


registers between two different instruction 
sets. This seems to indicate that Exponential 
is working on some kind of emulation tech- 
no logy. Could this be the spiritual descen- 
dant of IBM’s PowerPC 61 5, which was 
supposed to run xQ6 software at native 
speeds? Sources say the 61 5 project is 
dead, but maybe Exponential is taking a dif- 
ferent approach, 

Another possibility is that Exponential is 
trying to integrate hardware support for 
600x0 emulation in a PowerPC chip. Pre- 
sumably the goal would be to run older 
Macintosh programs much faster than the 
software- based 860x0 emulator that Apple 
built into the Mac OS, (Apple is a major 
investor in Exponential.) This theory seems 
less likely because the most important Mac 
software has already been ported to the 
PowerPC, and a bipolar CPU that runs at 
300 to 500 MHz wouldn’t need hardware 
assistance to emulate 680x0 software faster 
than a 60 040 could run it natively. 

For an in-depth report on how Exponential 
plans to achieve this speed breakthrough , 
see our exclusive coverage next month. 


In 2000 or 2001, IBM and Motorola 
plan ro introduce their fifth-generation 
PowerPC series, code-named 2JC, The 
alliance is saying very little about this 
long-range project. It process technolo- 
gy stays on track* the 2K series will pre- 
miere atO* 1 H micron and the best fobs will 
be moving toward feature sizes of 0.15 
micron or smaller* Thar should yield CPUs 
with as many as 100 million transistors 
and clock speeds exceeding 1 GHz* When 
combined with further architectural 
improvements, the result should be 
microprocessors that run at least 1 0 times 
faster than today’s CPUs, 

NoMAAXor Java 

Neither IBM nor Motorola acknowledge 
any plans for additional multi media sup- 
port in the PowerPC architecture. Intel* 
of cou rse , i s a d d i n g 5 7 n e v v MMXin srru c- 
rions for multimedia to the xH 6 architec- 
ture next year. Multimedia enhance- 
ments are less imperative for the PowerPC 
architecture, which already includes 
some RISC instructions that duplicate 
MMX instructions* BYTE’s tests show that 
PowerPC chips have overall better inte- 
ger performance than chips, and 
there’s no context-switching penalty 
when the PowerPC mixes multimedia 
with floating-point operations, as there 
i s w it h ,\ 1 M X* I BM and M oto ro I a a r gu e 
rhat the architecture of the whole system, 
nor just the CPU, is the most important 
factor in multimedia performance. 

Up to now, the vast majority of Pow- 
erPC-based systems have been Power 
Macs. Next year, however, PowerPC sys- 
tems will undergo a major transition to 
the new PowerPC Platform* This is the 
system architecture for all future Power- 
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PC systems, including Macs, Mac clones, 
and machines that run Windows NT and 
Unix. Although you might expect thar a 
brand new system architecture would 
offer much better performance than the 
older x 8 6-base d PC architecture, it’s not 
guaranteed. The PowerPC platform car- 
ries some baggage from both the existing 
PC architecture and the Mac because it’s 
designed to work with industry standard 
PC components and Mac peripherals* It 
remains to be seen whether this baggage 
will compromise performance* 

Likewise, it’s too early to tell whether 
Java will become important enough to 
justify modifications to the PowerPC 
architecture* Sun is betting heavily on 
Java with a line of dedicated Java chips — 
but then, Sun invented Java. Another 
major chip vendor (which gave BYTE this 
information on a confidential basis) is 
planning to enhance its CPU architec- 
ture with new instructions that improve 
Java performance. Other chip makers are 
waiting to see if Java becomes a signifi- 
cant market force or fizzles out I ike a fad. 

Turnaround: 1997? 

Since the PowerPC alliance came togeth- 
er in 1 991, ic has largely kept its promise 
to o f fe r m ic rc >p roces so rs a t ro u g h I y t wi cc 


rlie price/performance ratio of Intel’s 
xK6 — in other words, twice the perfor- 
mance at a comparable price, or compa- 
rable performance at half the price. But 
the alliance has failed to even dent the 
x86’s overwhelming market share. 
Indeed, it’s possible that the most sig- 
nificant impact of the PowerPC has been 
to prod Intel into accelerating its research 
and development. Ironically, Intel 
seemed to take die PowerPC more seri- 
ously than almost anyone else* Asa result, 
tlie xH6 issril! highly competitive and far 
from obsolete. The PowerPC is the best- 
selling RISC architecture on the desk- 
top, but almost all PowerPC systems are 
Power Macs, and Apple lias less than 9 
percent of the market* 

The long-awaited PowerPC Platform 
is the best bet for a turnaround. After 
inexcusable delays, it’s finally ready to 
open up the Mac clone market and pro- 
vide a common hardware platform for 
multiple OSes. Although the PowerPC 
stands little chance of dethroning the x8A, 
tlie alliance can ar least do a better job of 
running in second place, El 


Tom R . I luijlriil is u UYVE senior editor based 
in San Mateo, California . You can reach him at 

itia|fhMI@bix,cam. 
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Intel 

LANDesk 

Technology 


DELL PQWEREDGE 2100 SERVER 

laOMIU PENTIUM PRO PROCESSOR 

* 321V3B Etrar Correcliuo CudufECC) 

EDO Memory (25CMB Mox| 

* 25GKB Integrated L2 Cache 

- Inleornt^d PCI tilire/Wiilti SCSI-3 Control \m 

* 2 GB Fa&t/Wido SCSI-2 Hard Drive 
[72DDRPM, 8111 s] (12GB Max] 

* UK SCSI CD-ROM Drive 

* 3Com' 3C595 10/100 PCI Network Adapter 

* Intel' LANDesk Server Manager v2,5 


* G Expansion Slots: 3 PCI, 3 EISA 

* G Drive Bays: 3 Extarnal 5,2573 Internal 3.5" 

* Microsoft Windows NT' Server included 

* 3YearWarranty r wdh1 Year 
Next-Business-Day On-site 1 Service 

* 24 x7 Dedicated Server Hardware Tech Support 

* Upgrade to 64MB ECC EDO memory, add$649. 

* Upgrade to a 4GB Fast/Wide SCSt-2 hard 
drive, add $450, 

tense : 51 37 / Mel 
GrtlurCoda #250020 


The Pentium Pro 
chip-based server 
you can afford. 


Del] introduces a new Pentium Pro processor- 
based server built from the ground up for the 
network applications and high volume resource- 
sharing your business demands. 

The 180MHz FowerEdge 2100 features 
Ultra/Wide SCSI-3 support for wickedly fast 
read/write to its 2GB hard drive (which you 
can expand to 12GB), It's loaded with 32MB 


of high-speed ECC EDO memory which can 
be upgraded to a full 256MB. It also has 
Intel's LANDesk Server Manager v2.5* And 
its Windows NT and Novell certified. 

Best of all, its backed by our award-winning 
on-site 1 service and 7 x 24 dedicated server 
tech support line. Call to order yours today. 
At a price like this you can't afford to wait. 


d « u 


TO ORDER 


800-726-3355 

http://www.dell.com 

Mon-Fri 7am-9pm CT * Sal tOam-Gpm CT 
Su n 1 2pm - 5pm In Ca n a da? ca !i 1 800 -233 - 1589 

[ Keycotte #01161 | 
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REAL-TIME COMPRESSION 

REAL MPEG 
REAL VALUE $1,495* 



MPEGator 

Real-time MPEG 1 
encoder board 



CALL 

1 -888-GET-MPEG 



turn 


Using Samsung's revolutionary VIDEOFLOH'™ chip set 
MPEGator captures and compresses your video and audio into 
MPEG I files in real-time. MPEGator utilizes all the advanced 
features of the MPEG compression standard to the fullest, and 
produces real MPEG streams with high quality IBP video frames 
and interleaved audio, MPEGator shatters the existing price 
structure of MPEG 1 compression boards. Yet, it offers more 
features such as preview during compression, accelerated 


compression drivers for popular Windows® 95 nonlinear editors 
and animation programs, and even capture to an editable MPEG 
format. MPEG provides the best solution for a wealth of 
multimedia applications — video on the Internet, video 
presentations, Video CD creation, video conferencing, video 
e-mail. etc. MPEGator provides the best solution for making 
MPEG. 


DARMilf 

Damn Vision 

Phone: (213)637-1700 Fax:(213)637-1705 http://www.darvi 5 lon.com/ 

‘USA list price for lull version. Video only version available. Minimum system requirements: Pentium™ 90 wiiii tGMB RAM, Windows): 95 operating system, one available PCJ slot 
All trademarks are properties o! their respective owners Specifications and prioesubject to change without notice 

Circle 604 on Inquiry Card (RESELLERS: 605), 




ILLUSTRATOR TIM GRAJEK C 1 


From LAN to WAN 
with ISDN 


I SDN/ LAN integration is sometimes complex, but the rewards are worth it. 

By Jeffrey N. Fritz 



van ge 1 ists o fre n ton r t h e gla m oro t is ap plicae ions s uc h 

P I as videoconferencing, real-time audio, andcolhiho- 
I rative computing when they're preaching about the 
IS3SI virtues of ISDN. But for many corporations ,1SDN can 
be a cost-effective solution for linking LANs to remote sites and 
telecommuters, to enterprise networks, to business partners and 
clients, and to the Internet. 

ISDN promises WAN con- 
nections that are up to 10 
times faster than a28,8-Kbps 
modem, call-setup times 
measured in milliseconds, 
costs that accrue only when 
using the digital pipe, flexi- 
ble configurations, and near 
error-free transmissions. All 
ibis bodes well for integrat- 
ing ISDN into LAN and WAN 
connections. 

If you can get it at your 
location (and you probably 
can), ISDN can provide sig- 
nificantly enhanced remote 
LAN access. ISDN network 
equipment, once too pricey 
for the average user, has fall- 
en into the affordable range. 

And while there has been 
some ambivalence from the 
telephone companies in set- 
ting ISDN rates, the general 
cost trend has been down- 
ward. ISDN/LAN integration 
benefits corporations, 
telecommuters, small 
office/home office workers, 
and Internet service 
providers. But all is not rosy 
when it comes to integrating ISDN into the LAN infrastructure. 

Optimizing for ISDN 

ISDN lines come in two flavors. The Basic Rate Interface (RRI) 
supports two 64 -Kbps digital channels (called B channels) and 
one 16-bit D channel for carrying signaling and control infor- 
mation, The primary rate interface (PRI) uses a single D chan- 
nel and 23 B channels {or 30 B channels in Europe), ISDN has 


some notable advantages, especially when compared to analog 
phone lines, that make it ideal for the networked computing 
environment: It’s digital, it supports both voice and data on a 
single line, and call-setup times are fast enough to make con- 
nections almost seamless. 

Although ISDN can optimize WAN connections, its trans- 
mission speed of 64 -Kbps is still meager when compared to the 

native bandwidth of most 
corporate LANs. Therefore, 
it’s vital to maximize the effi- 
ciency of the slower WAN 
connections. Most network 
devices come equipped with 
a variety of tools to over- 
come the lower bandwidth 
capacity of ISDN WAN links. 
Optimization strategies 
include combining ISDN B 
channels for additional 
bandwidth, filtering out 
unnecessary traffic from the 
WAN connection, and com- 
pressing data to achieve 
effective throughputs much 
greater than 128 Kbps. All 
these measures make the 
ISDN WAN perform more 
efficiently, 

ISDN connections can be 
more economical than 
leased lines when WAN con- 
nectivity is intermittent, 
thanks to features such as 
networking on demand and 
bandwidth on demand 
(BOD) . (For a comparison of 
current and future WAN 
technologies, see the chart 
“Linking LANs: ISDN and Alternatives” on page 1G4NA 6,) 

Unlike the case with a leased line, ISDN connection charges 
are based on usage, much like a standard phone call. When the 
ISDN line is not in use, you don’t pay for it. To save money, many 
ISDN network devices are programmed to drop the WAN con- 
nection after a period of inactivity. Networking on demand keeps 
the call disconnected when there is no traffic for the network. 

Much as networking on demand lets you pay for the con- 
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nection only when you need ir, BOD lets 
you pay tor bandwidth only as you need 
ir. Nor all network applications need rlie 
same bandwidth, and not all applications 
need the same bandwidth all the time, 
BOD can accommodate changes in WAN 
bandwidth requirements by aggregating 
multiple B channels into one faster virtu- 
al B channel. Depending on the device, 
bandwidth is usually scaled in 64- Kbps 
increments, called N by 64, all the way 
from 64 Kbps to T1 rates (1.544 Mbps). 
When traffic demands fall off, the addi- 
tional channels can he dropped. If traffic 
picks up again, more channels can he allo- 
cated according to need. This channel 
flexibility' makes WAN connections more 
cost-efficient than a dedicated line that 
incurs the cost for bandwidth whether it 
is used or not. 

ISDN network devices that offer BOD 
generally do so by using the Multi I ink 
Point-Eo-Point Protocol (ME). \1P can 
allocate and deallocate up to six B chan- 
nels at once on-the-fly. MP negotiates 
channels rapidly, making it ideal for the 
bursty nature of network applications. 

Compression Varies 

Compression increases the apparent 
bandwidth of a WAN connection by 
reducing the size of the data files travers- 
ing the pipe. However, unless network 
devices support the same compression 
s u i res, t h e c o n nec t i t >n wi 1 1 eo m e u p wi th - 
out compression. Ill at can slow down the 
WAN link considerably. 

Compression figures are partially 
determined by file type. Ordinary text 
(ASCII) files compress well, binary files 
not so well, and precompressed files poor- 
ly. If a vendor measures compression 
strictly with text files, it will get a very high 
compression ratio* Another vendor, using 
the same compression algorithm with a 
mix of text, precompressed, and binary 
files, will reporta much lower and prob- 
ably more realistic number. Networks 
generally have a combination of all three 
file types traveling across the wires. So 
when you hear throughput numbers 
based on compression schemes, be wary. 
Try to find out the data mix used to devise 
the throughput numbers. 

Most ISDN network devices, working 
in the real world with a decent mix of file 
types, can deliver 3: J compression. Typi- 
cally, the measured bandwidth for a con- 
nect ton with two B channels is 95 to 105 
Kbps. Therefore, with 3:1 compression. 


the real WAN throughput would gener- 
ally he about 3 15 Kbps, While not 10 
Mbps, this is respectable throughput— 
more than 10 times greater rhan that 
offered by a 28. 8- Kbps modem. 

Hardware and Software 

If you have ever configured a bridge or 
router, you should have no difficulty han- 
dling most ISDN network devices. How- 
ever, there are issues to keep in mind when 


integrating ISDN with LANs (see the fig- 
ure “ISDN/LAN Integration Strategies” 
above). Con figuring an ISDN bridge, for 
example, includes setting parameters 
for switch type, ISDN type, callback (on 
or o f f), cot i i p ress to n , p rococo 1 fi I te rs , a n d 
security for remote access. 

Hardware components in the 
1 SDN/LAN equation include terminal 
adapters (TAs), ISDN bridges and routers, 
remote -access servers, and ISDN PC 
Cards. The TA connects your PC into the 


ISDN line. These devices are offered in 
both internal and external configurations, 
but keep in mind that the serial port's 
1 15.2-Kbps data rate will become a bot- 
tleneck on an aggregated ISDN connec- 
tion (1 28- Kbps or better). If you have 
remote PCs that need to hook into your 
LAN via ISDN, they will each need a ter- 
minal adapter installed. Major manufac- 
turers such as Motorola, 3Com, and US 
Robotics now offer terminal adapters for 


an average cost of about $500. 

Most ISDN/LAN solutions use routers 
to direct traffic across the i -AN/ WAN link. 
Simple bridges do not always support the 
type of filtering required for nerwork-on- 
demand configurations, ISDN routers 
usually support Ethernet connections to 
the IAN and a Bill or FRI port for the ISDN 
link. BRI routers cost $1000 to $1500, 
if youTe using ISDN to support 
telecommuters or other mobile work- 
ers, you'll need to consider remote-access 


ISDN/LAN Integration Strategies 


Direct connection 



The LAN connects directly to ISDN, which connects to the remainder of the WAN. 



Ait ISDN PfiX can handle ordinary wke telephone lines, in addition to the ISDN data traffic. 



ISDN backing up or supplementing leased lines 



If leased lines go down or eiceed capacity, standby ISDN can take on some of the bandwidth. 


You can implement ISDN in a variety of ways to accommodate your 
communications equipment and applications. 
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Highest Speed. 



28.8 Kbps 


ISDN 128 Kbps 


Lowest Price. 
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Gel it] it i the Work! Wide Web at breakneck speed 
without breaking the bank. Introducing Curd hull's 
new ISDN terminal adapter. With data transfer at 
rates up to 5 times faster than your 28.8 modem, it 
offers the performance you need at the low cost 
you want. With the Cardinal ISDN you can 


move data at a maximum rate of 1 28Kbps, and 
getting an ISDN line installed is simplified with the 
enclosed IJfifiL, documentation. So get up to speed 


♦ 


with the newest technology. Stop by your nearest 
Cardinal dealer or call 1-800- /75-0899 
ext, 667 for more information today. 
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Typical Configuration of an ISDN Bridge 


Configuration parameters: 

Switch type 5ES5 — 
ISDN type Custom 

Callback OFF 


- Set- up for an AT&T 5 ESS custom switch 


Line speed 64K/line 
Protocol COMPRESSED - 
Address age time 1QOO 
Connection type Auto On 
Packet timeout OF 

Retry delay 30 — 

Called number 2935555 
Ringback number 

Security parameters: 

Access status ON 


- Callback of remote user is turned off. 

- Compression is turned on. 

- Toss out addresses older than 1000 seconds. 

- Automatically call the remote derice. 

- If call is unsuccessful, try calling the remote every 30 seconds. 

- Remote bridge phone number 


- Remote access of device for configuration Is turned on. 


Client password Exists 
Callback security None 

Remoteconfiguration PR QTECT E D Oe vice configuration is pass word protected . 


; Pass these Ethernet protocol types to the WAN, fitter all other protocols* 


Protocol filtering: 

0806 ACCEPT - 
809b ACCEPT 
8013 ACCEPT 
Type forwarding mode is ONLY 
Type demand mode is ANY 

Number of Ethernet addresses: 20 —Bridge has learned 20 Ethernet addresses. 


Network administrators need to use parameters specific to ISDN 
services in order to configure bridges properly* 


solutions. Remote-access products from 
vendors such ns Shiva, Microcam, and 
Gandalf now support ISDN. Rem ore - 
access servers with up to eight UR I ports 
range from $7000 to S 10,000. Many 
models also support standard analog 
connections, so users well -served by 
your current analog solution won't have 
to upgrade right away. Of course, most 
telecommuters and mobile users carry 
portable computers, so they'll need an 
external TA or, better yet, an ISDN PC 
Card. Current PC Cards such as the IBM 
Wave Runner are somewhat bulky solu- 
tions because the required network ter- 
minator is not built in, but that should 
change soon as vendors ship cards with 
integrated network terminators, 

Client Concerns 

Whenever you add clients to a network, 
you've got to handle the assignment of 
network addresses, particularly for 
TCP/IP. With some protocols, such as 
IPX/SPX or AppleTalk, assigning address- 
es is semiautomatic* But for TCP/IP, 
you've got to do it manually with static 
addresses or dynamically through pro- 
tocols such as Dynamic Host Configura- 
tion Protocol (DHCP) or Bootstrap Pro- 
tocol (BootP)* The point is that remote IP 
clients must be given an appropriate net- 
work address and subnet mask whenev- 
er they are connected to the enterprise IP 
network or the Internet* 


Additionally, whenever a client, 
remote or not, comes on the network, the 
network topology changes. This can be 
particularly tricky with network- on- 
demand connections that are dropped 
du r i ng i n aeri v ity. This eapab i I ity ca n cau se 


problems for hosts and network proto- 
cols that may be looking for the discon- 
nected remote client. On a client/server 
network, acknowledgment packets are 
often sent between nodes, even when 
the nodes are not sending live data. The 
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Billing Structure 

Strengths 

Weaknesses 

Leased Lines 

Fixed rental by speed and distance 

Cheap for constant, high-volume access 

Too costly for occasional use 

X.25 

By speed, call duration, data volume 

Good for Interactive applications 

Data volume charge costly 
for file transfer 

Analog Dial-up 
Services 

Same as telephone calls 

0 ka y for s h □ rt , n □ n rec u rrin g 
communications 

Low speed, iffy quality, long call 
setup; poor security 

ISDN 

By call duration, time of day, 
distance, per call 

Cheap file transfer, cheaper than leased 
line for occasional use, easy to add 
more sitesand bandwidth 

Can be hard to order and set up, 
not available in some areas 

Broadcast Satellite 

Monthly charge for unlimited usage 

Very low cost after initial investment 
(excellent for Web) 

Inbound data only 

Cable Modems 

Purchase cable modem, setup 
and monthly rates 

High bandwidth, low investment 
cable probably already installed 

Regulatory red tape, 
devices not yet widespread 

Asy m me tri ca 1 Still In trial mode (no pricing yeti 

Digital Subscriber Line 

High downstream bandwidth, works 
over regular phone lines 

Modest to low upstream bandwidth, 
not ready for prime time 
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NewCom brings you together. 


You* re in New York- Your design team is in Tokyo. 
With remarkable Digital Simultaneous Voice Data 
modems (DSVD) an ordinary analog phone line is 
all you need to collaborate. No expensive ISDN or 
T-l lines needed, no quirky, hybrid modems; its 
easily configured. Talk and send/receive data at the 
same rime. Duplex technology makes voices from 
halfway around the world sound like they’re next 
door. And NewCom quality modem design speeds 
your data at rates up to 28,800 kbps. 


demands of virtually all applications, from 
spreadsheets to word processing, from page design 
to multi-media. And at the end of the day, use 
NewTalk's remote gaming applications for remark- 
ably lifelike game play with competitors on all parts 
of the globe. 

NewCom also manufactures superior full duplex 
Speakerphone, Voicemail and Data/Fax modems 
for PCs in a configuration that’s just right for your 
business or home. 




The NewTalk 2000 family of DSVD modems for 
embedded applications responds instantly to the 


Call 1-800-5 NewCom. 


NEW tOM 


5^ SV ^ 

Your.lift.2.the.info.superhwy. 


NewCom, Inc., a sobsidijiry of Aura Systems, Inc. * 31166 Via Colinai, Westlake Village, CA 91562 Tel ($18) 597-3200 * Fax (8JH) 597-5210 

h \ tpy/w w w, ri c w com i nc.com 
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Hie Generic SPID Format Looks Like: 



The service profile identifier, or SPID, looks like a phone number, 
but its job is to identify the ISDN device for the ISDN network. 


packets can trigger a connection when 
one is not needed, which incurs additional 
costs- Different methods of spoofing fool 
the network by acknowledging the LAN 
packets locally, as if the WAN connection 
were still active. Spoofing can save sig- 
nificant costs by preventing unnecessary 
connections. 

It's important to minimize superflu- 
ous traffic on the WAN. Typically this is 
done with address and protocol filtering. 
You can block unwanted protocols from 
the WAN link with intelligent filtering. 
You can also block WAN traffic to select* 
ed addresses. This is a key requirement, 
particularly when chatty protocols that 
may be on the enterprise network do not 
need to cross the ISDN WAN. 

Hard to Order 

An unfortunate problem that has plagued 
ISDN implementation since its inception 
is its burdensome ordering process. Al- 
though strides have been made in simpli- 
fy mg ordering and configuration of ISDN 
lines and equipment, the technology itself 
is complex, and some of the configura- 
tion details reflect this complexity. 

One of the most confusing parts in 
integrating ISDN with LANs is in con fig- 
uring the ISDN network device. Of all the 
parameters that must be entered, by far 
the most mystifying is the service profile 
identifier, or SIM IX The SP1D is used to 
identify the ISDN device to the ISDN net- 
work, much like an Et h erne t address iden- 
tifies a computer's network interface 
card. Without the SPID, which looks like 
a te le pi ton e i in m he r with a bun ch of extra 
digits thrown in, the ISDN device simply 
will not work on most lines. 

SPlDs are tricky because they vary 
from ISDN switch to ISDN switch. For 
example, some switches require a single 
SPID for both B channels in a BRI config- 
uration. Other switches may want differ- 
ent SPID numbers assigned to each chan- 
nel. The SPID itself can vary in format 
depending on what the switch expects. To 
make matters even more confusing, some 
switches do not require a SPID at all. 

There is hope that SPIDs will soon be 
made a little easier. The North American 
ISDN Users’ Forum, along with a num- 
ber of switch vendors including Lucent 
Technologies, Nortel, Siemens, and Eric- 
sson, has proposed the Generic SPID Spec- 
ification. Basically, the Generic SPID 
replaces the horrendously wide variations 
in format with one common SPID format 


for all new ISDN installations. This for- 
mat is similar to an ordinary phone num- 
ber, with a three-digit area code (the num- 
bering plan area, or NPA) followed by a 
three-digit prefix and four-digit Inca! 
number, but with a four-digit suffix 
(usually 0 1 0 1 } tacked on. 

Getting Up to ISDN Speed 

Inside your local telephone building sir 
the mu! timilli on-do liar digital switches 
that are owned by the phone company. 
Until now, you probably could not care 
less about them. But with ISDN you are 
expected to know what switch is in your 
serving office, which software version it 
is running, and what form of ISDN (Cus- 
tom or National) it is offering. You need 
this information to properly configure 
your ISDN network devices. 

To configure a typical ISDN router, for 
example, you need to know how standard 
items like filtering, compression, call- 
back, and security are handled. On top of 
that, the device configuration might also 
call for switch parameters such as line 
speed, switch type, and ISDN type. With- 
out this information, which you must 
glean from your local phone company, the 
device probably won't work. 

And don't assume that your network 
equipment is compatible with the local 
ISDN switch unless your vendor specifi- 
cally says it is. While much of today's 
ISDN network equipment is designed to 
work with a variety of ISDN switches, 
there are still a few devices that are 
designed to operate only with a specific 
switch. These devices, when operated on 
an incompatible switch, either work 
poorly or not at all. 

The good news for users is that 


National ISDN, a highly interoperable 
form of ISDN, is now becoming widely 
available. Currently, there are three 
National ISDN versions: Nl-l, NI-2, and 
NI-95. Most Nl-l devices will work with 
virtually any Nl-equipped switch, usual- 
ly without a lot of difficult). 

No matter what version you choose, 
ordering and configuring ISDN is still 
complex. Fortunately, once you get 
beyond the up-front hassles, you'll appre- 
ciate the payoff. ISDN brings powerful fea- 
tures to the LAN/ WAN environment: 

• High-quality digital lines reduce errors 
during data transmission. 

• Bandwidth on demand and network on 
demand save significant costs over a 
leased line for intermittent LAN-tO-LAN 
or LAN-to-WAN connectivity. 

* ISDN is very flexible, especially when 
compared to a leased line, allowing you 
to establish alternate connections 
quickly and transparently with other 
ISDN-enabled sites, 

* Dial-up and call connection are fast and 
transparent. 

The bottom line is that ISDN/LAN inte- 
gral ion extends your LAN out to the 
world in an efficient, cost-effective way. 
Plus, remote users will love their 
e n h a need co n n e ct ions. 0 


Jeffrey Fritz is responsible for the operations of 
Vfferf Virginia University^ data networks. He is 
chair emeritus of the North American ISDN 
Users* Forum Enterprise Network Data Inter - 
co n nect i vity Fat n i ly. Fritz is an thor of Re m me 
LAN Access: A Guide for Networkers and the 
Rest of Us and Sensible ISDN Data Applica- 
tions. You can reach him at Jfriti@wvu.odu. 
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Inside the NC 

Are network computers just stripped-down terminals? No way. 

The official NC platform definition covers everything from a set-top box to a Cray. 

By Peter Wayner 


e suspicious when someone denounces network com- 
puters as being just dumb terminals: Etcher they don't 
know what they Ye talking about, or they’re hoping 
you don’t, 

A network computer may indeed be a dumb terminal- it 
may even be a dumb terminal that runs Windows and applica- 
tions faster than your PC does. Or it could be a conventional PC 
or Macintosh. It could be an under-5500 TV set-top box or a mif- 
lion-dollar Cray supercom- 
puter, It could be a desktop 
system tethered to a IAN or 
even a mobile notebook 
computer with a modem. A 
network computer can he 
any of these things because 
it’s a unique platform that 
doesn’t specify the type of 
hardware, CPU, or OS it sits 
on. Instead, it defines an 
open client model centered 
around familiar Internet 
standards and Java, 

If this description of a 
network computer conflicts 
with what you've heard 
elsewhere, keep in mind 
that some people (and com- 
panies) who apparently feel 
threatened by rhis comput- 
ing model appear to be 
spreading disinformation. 

Other sources are merely 
uninformed. Most of all, 
many companies today toss 
around the term “network 
computer” rather loosely, 
along with other terms such 
a s 1 n tc r n e t a p p I i a n c e. We b 
PC, browser box, and net- 
top box (see “Inside the Web PC," March BYTH cover story). 

“Network computer ” can be used as a generic term like “per- 
sonal computer” or “PC,” It can also refer to a specific platform 
standard, just as “PC” often refers to the standard originated by 
IBM with its Personal Computer in I VS L This article examines 
the specific network computer platform defined by a loose 
alliance of companies led by Oracle, Sun Microsystems, IBM, 
Apple, and Netscape, In fact, Oracle has trademarked the names 
“Network Computer” and “NC” and has spun off a new com- 
pany called Network Computer Inc. This group's official NC 


standard encompasses a wide variety of computing devices for 
business, education, and home markets. 

Defining the Standard 

Oracle’s vision has two parts. First is the NC Reference Profile. 
Only compu ters that offer all the features in the profile can wear 
the designation “NC” A test suite of Java applets and documents 
will allow any manufacturer to verify compliance and earn the 

designation. Numerous 
hardware and software 
companies are supporting 
this profile. (See “What Ir 
Takes to Make a Network 
Computer,” page 10S.) 

In addition, Qracle s s 
Network Computer sub- 
sidiary is developing and 
m a r k e ti ng a so ftwa re p ac k- 
age called the Oracle NC 
System Software Suite. It 
includes a microkernel OS 
known as NCOS, Sun’s Java 
application environment, a 
Java-enabled Web browser, 
Macromedia’s Director 
player, Oracle’s Media 
Objects player, and addi- 
tional software. A company 
that wants to sell anNG with 
a minimum of fuss could 
simply license this suite 
front Oracle and ship ir 
along with the NC-compli- 
ant hardware (see “Oracle 
NC System Software Suite,” 
page 108), 

The NC Reference Pro- 
file is not a radical docu- 
ment. It’s just a list of what 
a system has tt > offer to make the cut. The Mac I’m using to write 
this article satisfies all the requirements because I’ve installed 
Eudora. Netscape Navigator, and Sun's Java Developer’s Kit. 

The NC basic hardware requirements are simple: a 640- by 
480-pixel screen, a pointing device, some provision for text input, 
and audio output. A hard disk, floppy drive, or other form of 
persistent local storage is optional. There must be a network con- 
nection that can carry IP packets, but the channel is flexible; You 
can use an ordinary analog modem, a cable modem, a wireless 
modem, ISDN, or a LAN. contmmd 
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Network Computer Architecture 


Applets always 
run within a 
browser. 

Browser may bo 
a native 
application or 
written in lava. 
Browsers \ 
written in Java ^ 
run only atop 
the Java virtual 
machine. 


OS layers are 
interchangeable 
without breaking 
Java applications 
or applets. 

CPU Is 
interchangeable 
without breaking 
Java applications 
or applets. 


Stand-alone java 
applications cannot talk 
directly to the OS or CPU, 


Native applications can 
talk directly to the OS 
and CPU, but at the 
expense of payability. 


Java j 

applets 



OS suErsystems 
(Including network protocols 1 


Operating system 


CPU 


y 


The Network Computer Reference Profile is based on an 
architecture not chained to specific hardware or operating system. 


The software requirements are equal- 
ly conservative. NCs must communicate 
over a network using standard IP proto- 
cols: TCP, User Datagram Protocol (UDP), 
Dynamic Host Configuration Protocol 
(DHCP), Bootstrap Protocol (Bootp),and 
Simple Network Management Protocol 
(SNMP). If users store their data remote- 
ly, Sums Network Kile System (NFS) will 
be the standard method tor mounting 
remote drives. Optionally, NCs can sup- 
port remote connections to other systems 
via FTP or Telnet* and they can establish 
secure connections via Secure Sockets 
Layer (SSL), 

Some of these protocols are probably 
less familiar than others. UDP allows NFS 
to set up end-to-end application-specific 
communications* Bootp enables an NC to 
boot over a network, DHCP allows an NC 
to automatically acquire an IP address and 
send ct in figuration data over the network 
when it boots. SNMP ensures that NCs will 
act like well-behaved diems on man- 
aged networks. 

The key requirement in the profile is 
the ability to read and interpret Hyper- 
text Markup Language (HTML) docu- 
ments through the Hypertext Transfer 
Protocol (HTI P). In other words, the NC 
must run a Web browser. For now, the NC 
Reference Profile doesn’t specify which 
version of HTML or which tags are 
required. To exchange e-mail* NCs will 
use a collection of well-understood mail 
protocols that dominate the Internet: 
Simple Mail Transfer Protocol (SMTP), 
Internet Message Access Protocol version 
-1 (IMAP4), and Post Office Protocol ver- 
sion 3 (POP3)* 

In addition, NCs must recognize the 
most common multimedia formats 
encountered on the Internet: JPEG and 
GIF graphics and WAV and AU audio 
files. Still to come are recommendations 
for sending output to printers. 

Must Have Java 

Perhaps the most fundamental require- 
ment is that NCs must support the java 
a p plication environment, which includes 
the Java virtual machine (VM), the Java 
run-time interpreter, and the standard 
Java class libraries. There’s nothing to pre- 
vent an NC from also running software 
written for Windows, MS-DOS, the Mac 
OS, Unix, OS/2, or any other OS. Bur at 
minimum, it must run Java, 

In fact, there is no description of the 
OS layer at all in the NC Reference Pro- 


file. Theoretically, you could use CP/M or 
M VS if they supported the Java VM. In 
practice, however, there are some prob- 
lems, For example, Java programs can 
he multithreaded) even though some OSes 
that support the Java VM are single- 
threaded, Currently, the behavior of mul- 
tithreaded code varies from system to sys- 
tem because some OSes, like Windows 3,1, 
don’t do a good job of supporting multi- 
ple threads. Others, like the Mac OS, do 
a reasonable job but don’t offer preemp- 
tive switching with various priority lev- 
els. The best OS for ail NC is one that offers 
full-fledged preemptive multithreading. 

Above all, the OS must maintain a 
TCP/IP stack so the NC can communicate 
with the outside world. Other OS func- 
tions take a hack seat — even file man- 
agement and the user interface. In fact, 
there’s no special GUI for an NC; in the 
absence of anything else, the Web brows- 
er can act as the GUI. If the user requests 
a file directory of a local or remote drive, 
the OS can format the directory listing 
into HTML and display it in the browser. 
(This isn’t unique to NCs; some browsers 
on PCs already do this for FTP sessions, 
and Microsoft is adding optional brows- 
er views to Windows.) 

Because the NC platform is neutral 
below the Java VM, an NC vendor can 
change the OS, the CPU, or just about any- 
thing else without affecting the user- — if 


the applications are written in Java. (See 
the figure “Network Computer Archi- 
tecture’' above.) Since Java is the only soft- 
ware guaranteed to run on all NCs, the 
success of the NC platform depends in 
large part on the success of Java. 

Most Macs and PCs can hit the NC ref- 
erence target with software you can get 
for free or little cost. Eudora Lite can han- 
dle the e-mail chores, and a free Web 
browser such as Microsoft’s Internet 
Explorer can display HTML. Sun distrib- 
utes free versions of its Java Development 
Kit that can execute Java applets. Some 
of these pa c k age s are n’t full - fe at u r ed , bu t 
you can purchase commercial versions at 
modest cost. In fact, the latest version of 
Netscape Navigator will handle both the 
HTML and e-mail requirements. 

NC-Specific Hardware 

NCs can be based on a wide variety of 
different processors and OSes, including 
some configurations optimized for low 
re ta i l p r i ee a n d e as y ad mini stra don. For 
example, Oracle has an NC reference 
design whose parts cost less than S3 00. 
(Oracle says it has no intention of manu- 
facturing NCs; the reference design is for 
other vendors to use.) In corporate envi- 
ronments, the lower administration costs 
will be more important in the long run 
than the initial purchase price. 

Most NCs will probably be desktop 
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Best answers 


1 


Today, •II* 

millions 

of people will experience 
their worst nightmare. 


They will lose presentations and 
reports to a computer crash! 



They will blame their 
software or hardware 
when a power problem 
is really responsible. 

Power problems can also 
cause network and hard drive 
crashes, read /write errors, cor- 
ruption or loss of data, faulty 
data transmissions, system 
lockups, premature failure of 
components and much more. 


Best Power products are your 
answer. They clean up dirty 
power, which can reduce your 
computer problems by up to 
80%** They also provide 
backup power to shutdown 
gracefully in a blackout. 

And now, alt Best Power 
Single-Phase UPSs come 
bundled with free software, 
providing power monitoring 
and automatic unattended 
shutdown for your system* 


Don’t take unnecessary risks. 
Call Best Power for your 
power protection answers, 

1-800-469-4842 

Ask for operator 299 

E -mu it; in fo @ bes [power. eo i w 
interne u jittp;// 1 w w w.bestpo werxom 
24-hour FAX information line ai 
14800-487-6813. 

* A fcr-jrir pFunjmld) LinJu.uil by 

fkvd FtWifl'i NifiocjJ Power [ tlund 

Ih-U tl-K- hMthbcf of Cull* t'tiftifhJlcr henkv 
druppcil 82^ uller iamUrfiun ttf ji UPS. 
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[Include? riH Sottwanj 


Visit us at COMDEX/Fall, Booth #S3570 
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SMBest 

■i Power 
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The Answer in Power Protection 


Inside the NC 


What It Takes to Make a Network Computer 


NC Reference Profile Requirements 

4 Java application environment (which 
includes the Java virtual machine, Java 
rum time interpreter, and standard Java 
class libraries) 

* Tent input capability 

* Audio output 

* Pointing device 

* Minimum screen resolution; 640 by 480 
pixels 

- TCP/IP networking 

* Simple Mail Transfer Protocol (SMTP), 
Internet Message Access Protocol v,4 
((MAP4) f and Post Office Protocol v. 3 
(POP3) e-mail protocols 

•SNMP for network manageability 

* Ability to use the following fife formate: 
HTML, JPEG, GIF, WAV, AU 

Optional Capabilities 

• Secure Sockets Layer (SSL) for secure 
TCP/IP connections 

- FTP if the NC has local storage 

* Sun’s Network File System (NFS) if the 
NC supports a distributed file system 

* User Datagram Protocol (UDP) for appli- 
cation-specific, end4o-end connections 
under NFS 

• Telnet (tf Ihe NC supports character- 
based console access to remote hosts) 



tyC specs arc flexible enough to accom- 
modate devices for office and home. 

Oracle NC System Software Suite 

All network computers built to Oracle's NO 
reference specifications will run NCOS and 
the NC System Software Suite without 
porting. The next version of the software 


'Bootstrap Protocol (Bootp) for booting 
t he NC over a network 

■ Dynamic Host Configuration Protocol 
(DHCP) for network booting with auto- 
mat ie IP addressing and network 
configuration 

* ISO 781 6-standard smartcards 


1 Europay/ Master Card/Visa 
specifications 


suite will include a portable OS capable of 
running on multiple hardware platforms, 
Oracle says. 

NCOS is based largely on a multitasking 
OS from Acorn. Key features include 
antialiasing and dithering algorithms that 
make it possible to display high-quality text 
and graphics on lower-grade monitors and 
TVs. NCs can work with regular computer 
monitors, of course, but low-end devices for 
consumers may rely on a TV as the display 
device. The software must be compatible 
with GIF, G|F89a, JPEG, QuickTime, Indeo, 
AVI, WAV, AU, and Shockwave files. 

The NC System Software Suite includes 
the following components; 

• NCOS 

■ Web browser 

• Macromedia Director player 

• Oracle Media Objects player 

• Oracle Interoffice suite, including e mail, 
scheduling, and calendar functions, plus 
directory services 

• Java virtual machine, with support for both 
streamlined Java applets and full-function, 
stand-alone Java applications 

• NFS file services 

• Network boot services (Bootp/DHCP) 

• Support for Secure Sockets Layer (SSL) 

• Smartcard authentication mechanism 

• Support for streamed video 


machines, bur r he re's no reason why a 
mobile computer can't support rhe NC 
standard i f it has < iccasional access to sum e 
sorr of network. The NC standard does 
not require constant network connec- 
tions* Mobile NCs will probably have 
some form of local storage to hold in for- 
mation between network sessions* 

Some NCs will be set-top boxes that 
use a TV as rhe display device and connect 
to the Internet via a phone or cable 
modem. Just about all they need is a rel- 
atively fast CPU, a video controller, a 
network interface chip, and 4 to K MB of 
RAM* i he latest home videogame ma- 
chines from Nintendo, Sega, and Sony are 
more than powerful enough and cost less 
than ST 00. The Nintendo 64 and Sony 
PlayStation have speedy CPUs based on 
the \ lips R4000 and video capabilities that 
would put a 52000 PC to shame* 


Acorn, a major Oracle partner in the 
development of NCOS and rhe NC refer- 
ence design, plans to Introduce a low-cost 
NC this fall through a U.K* subsidiary, 
NCbannel International. The NC will 
make its debut in the UX at an anticipat- 
ed price of about £400 (approximately 
$620), Acorn hopes to int rt xluce a U.5 , ver- 
sion a few months later that will sell for 
about 5400* Another company, NcrC ham 
nel International, is planning to launch a 
consumer-oriented Internet service for 
NC users that would put a friendlier face 
on the Internet and the Web. 

One of the most controversial features 
of the NC is the lack of local storage. 
This is completely optional, but there are 
good reasons to leave out the hard drive. 
The first is cost. Although prices have 
plunged, it's still difficult to buy drive 
mechanisms for less than $75 , and tins can 


add at least $150 to the retail price. More 
important, local hard drives invite 
unskilled users to install untested soft- 
ware, This leads to the administration 
problems t hat plague PCs* 

Some NCs will have local storage for 
caching purposes only. The OS and fre- 
quently used applications may reside on 
a local hard disk that's as transparent to 
users as a CPU cache* For longer-term stor- 
age of user Lies, these devices will rely 
on network servers. 

For instance, Corel could sell its draw- 
ing software as Java applets that store 
their data on the same HTTP servers that 
offer the applets on the Web. If yon cre- 
ate a drawing, you don't need to store it 
locally; you could store it on the Corel 
server. This frees users from the respon- 
sibility of creating back ups. Of course, the 
downside is that moving large documents 
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JLV FROM THE MAKERS OF CorelDRAW’ 

Precision 32-Bit 
3D Solid Modeling 


ACIS' based 3D solid modeling 
Advanced Boolean operations 
Realistic materials and rendering 
Customizable user interface 
Includes: 


e CorelCAD™ 

° Corel Print Space" 1 
« Corel DREAM 3D 6 
• Corel MULTIMEDIA MANAGER 6 
e Corel SCRIPT"* 

• 7,000+ 2D drafting symbols 

• 600+ 3D symbols 

- - - T • 200+ house plans 

i ® 750+ 3D models 
V; ' lor Corel DREAM 3D 6 

|| • 200+ Core! Professional Photos 
on CD-ROM backgrounds for 
i (n A Corel DREAM 3D 6 

° 750 seamless bitmap tiles 
for Caret DREAM 3D 6 

• 100 sample drawings 

• 120 TrueType fonts 

• Corel House Select 

• CorelMEMQ 




Corel -ui f f Cum. CAD w-j plhji if fl'lMhiUh^ nr 
HgisWfw} ifaflhSrtj'Vs rsf Corel Cotporjiton 
ft tins*i3. era UmedSatos inet ut r.rhtr 
(A^mh ADS St i n fed ir i uii h td 
5#** Mt ^ i « 

ttnTip-Kiy RAW iff f^itarnJ 

ft .i^.rruii h'j of ttpr rAipsttivc; ctmnfjjriiiV 


tMJNnm cckuI com 



For Windows" 95 and Windows IMT ,W CD-ROM Version 


CorelCAD’" is a 32-bit design tool that allows easy, accurate 
modeling of real-world objects in 3D. A fully customizable interface 
and the industry-standard ACIS' solid modeling system will give you 
the flexibility to conceptualize, construct and revise product models 
and prototypes on the PC. Powerful Boolean operations, advanced 
blending, extrusions and 2D drafting features will help make your 
ideas a reality. Exceptional rendering capabilities let you view models 
with realistic shading and textures, while an extensive collection of 
symbols, models and utilities provide incredible value. Add a whole 
new dimension to all your design projects with CorelCAD! 



Create logical 
groupings of 
your layers and 
display only 
The layers 
in that group. 


View models In 
a Hidden Line 
view. Hidden 
lines can also 
be displayed 
as dotted 


Manage your 
drawing by 
using layers to 
control visibility. 


View list gives 
you quick access 
to predefined 
viewing angles, 

Jews. 


Record 
commands 
and replay 
as a macro- 
ideal lor 
automating 
repetitive 


Customizable 
toolbars give 
you quick 
access to 
different 
tools. 


MDI support 
allows you to 
display different 
views of the same 
drawing or have 
several drawings 
open at the same 
lime, 


drawing, 
selected 
objects 
or portions 
of the screen. 


Insert Point 
Roll-up allows you 
to place points 
precisely, using a 
Cartesian or Polar 
coordinate system 


to your models, 
and render your 
models with up 
[o 8 different 
light sources 


Color 

palette gives 
you quick 
to 

colors for 
your models. 


gives you 
Information 
on the se'ected 
objects and 
step-by-step 
prompts to 
guide you 
through 
commands. 


Lay out your model 
drawings lorprnling 
by creating a viewport 
placing your model, 
controlling the 
projection and rendering j— 
quality and scae of 
each viewport 
individually, 

Create and formal 
text for your printed 
drawing. Use tabs, 
bulleis, automatic 
hyphenation, spell 
checker, Thesaurus 
and Type Assist. 


Corel Print Space'" 

Draw on your Corel 
Print Space"'' layout 
using tines, curves, 
shapes and freehand 
drawing tools. 


Add impact to 
your layout by 
adding color 
fills, shadows 
and outlines. 




In sen objects from any 
OLE server. 


•s*. 

From simple 
shapes, create intricate 
objects by using Boolean 
operations to add, subtract 
or intersect multiple objects 
Project 2D shapes into 3D 
by using extrude 
or sweep. 
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Inside the NC 


across the network consumes bandwidth. 
It's not the ideal client/server model if the 
files are large and the network connec- 
tion is slow* 

ff the files are relatively small or if the 
connection is fast (for example, an Eth- 
ernet LAN or a broadband modem), a 
stripped-down NC coupled with a smart 
server could provide many of the func- 
tions of a traditional PC at a fraction of 
the cost. It's not really a new client/serv- 
er model, but it does expand the defini- 
tion of a client. 

What’s Missing? 

The biggest problems in the NC concept 
are lack of compatibility with existing 
software and the slow speed at which the 
machines will run certain kinds of sole- 
ware. Backward compatibility isn’t 
required by the reference specification, 
which leaves a java-only NC at the mercy 
of java. Simple solution: If the software 
you need hasn't been ported to java, then 
don’t buy a Java-only NC. Note that this 
doesn’t prevent you from buying a so- 
called “thin client,” You can still get rela- 
tively inexpensive and easily administered 
terminals that run Wi ndovvs ap p lien t ion s 
on a Windows NT server with Cirrix 
multiuser software. Some of those ter- 
minals also meet the NC specification, so 
they’re Java -ready. 

Slowly executing software is another 
Java weakness, Java bytecode is inter- 
preted, so it typically runs only 3 to 10 per- 
cent as fast as native code compiled in C, 
Just-in-time (JIT) compilers may soon 
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One of Oracle's four reference designs 
integrates a phone with an NC* 


boost the performance of Java programs 
to about 50 percent the speed of native 
code* Still, there’s a performance gap that 
may never be closed* 

for some kinds of applications (word 
processing, Web browsings database 
access, casual spreadsheet work), the 
difference may not be noticeable. For oth- 
ers (high-end image editing, graphics 
design, serious number-crunching, soft- 
ware development, games) the difference 
could be dramatic. 

One solution is to take some well- 
designed APIs, such as Apple’s Quick- 
Draw 3D, and meld them into the Java 
class hierarchy, Java has a provision for 
classes compiled in native code, and this 
coil Id p rov id e s i gn i f ica n 1 1 y better per to r- 
inance. Of course, the native classes 
would have to be ported to different 
machines, but t he cost might he worth the 
benefits* 

Another solution is to optimize CPUs 
for Java, Sun is already working on Java- 
specific chips, and another chip vendor is 
planning to include java optimizations in 
the next revision of its RISC instruction 
set* These chips are still in the testing 
stages, however (see “Sun Gambles on 
Java Chips,” page 79), 

In the meantime, the NC standard will 
evolve* The N( Reference Profile will 
unde rgo revisions as the partners become 
convinced that new technologies are pop- 
ular enough and good enough to warrant 
making them part of the NC foundation, 
says Lu Kabir, vice president of worldwide 
sales for Network Computer Inc. In the 
future, video streaming and MPEG *2 
decoding could allow an NC set-top box 
to replace a cable TV box. The NC stan- 
dard will embrace Internet telephony in 
coming months, Kabir promises. 

One of the most interesting (but cur- 


rently optional) features of the NC spec- 
ification is the ability to read ISO 7816- 
standard smartcards* These credit card- 
size devices contain a chip that can store 
personal information, such as bank bal- 
ances or health records. They can also act 
as identification tokens because they can 
hold a public-key certificate* You could 
use an NC with a smartcard to download 
electronic cash or other types of secure 
information over the Internet. 

Earning Respect 

Moving forward from a collection of 
trademarks and buzzwords to a comput- 
ing platform that en rns respect i n the mar- 
ketplace is a hazardous endeavor that has 
defeated many seemingly good ideas. The 
NC spec makes a good start by building 
upon standards that already are com- 
monplace, The ability to retrofit a PC as 
a makeshift NC provides an easy migra- 
tion path for those who don’t want to 
gamble on a very different kind of device. 

But the NC concept also builds upon 
trends that are emerging with the devel- 
opment of the Internet* For some users, 
Web browsing and e-mail are major appli- 
cations in their own right. Corporate 
intranets are beginning to challenge PC- 
cenrrie networks and applications. Many 
databases are now accessible to Web 
browsers* Platform-independent pro- 
ductivity programs, such as word proces- 
sors, arc already under development. 

The NC Reference Profile wisely 
avoids specifying an OS, CPU, and GUI, 
With technology in flux, setting a rigid 
standard is like trying to bit a moving 
target. The NC profile recognizes this and 
leaves them out of the picture. 

Perhaps the biggest question is 
whether any force smaller than Microsoft 
can establish a new industry standard* 
Pu b 1 i cl y, M ic ros o ft s t i 1 1 ri dicu 1 es 1 1 \c con- 
cept of network computers. Ar the same 
time, Microsoft says it is committed to 
making all the software in the Windows 
realm capable of interacting with the 
Internet. Wintel PCs will soon meet the 
NC standard even chough, for political 
reasons, they may never bear the irade- 
marked name, 0 


BYTE consulting editor PeterWayner frequent- 
ly writes about the Web and other Internet - 
related topics. You can reach him at 

P c w @ a cc (f s s , d 1 o ex . n ©t or i net v his home page 
at http://www*ace©ss,d igex.net/-pew/ 
pcwpauc.hitrU. 
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a blackout eats your 

network for lunch! 


Every Besi Power 
Single-Phase UPS 
conies bundled with free 
unattended-shutdown 
and monitoring software. 

What happens if you're away 
from the office when an out- 
age hits, even with a UPS? 

Best Power unattended- 
shutdown software is ihe 
answer. In a power emer- 
gency, it can page or 


e-mail you* notify users of 
impending shutdown, close 
your system properly and 
allow remote monitoring. 

Plus, it’s completely free. 
Many UPS makers will tell 
you their s q ft wu re \s fre e 
and just raise their prices* 
But Best Power bundles free 
software mi CD-ROM with 
every Single-Phase UPS, or 
you can download it front 
the Internet. 


Visit us at COMDEX/Fall, Booth #S3570 

©|W6 Best Puw.iT, All Pighls Reserved. 


So when you leave your com- 
puter or network, leave it in 
good hands. Protect it with 
Best Power’s free software. 

Call Best Power for your 
power protection answers, 

1-800-469-4842 

Ask for operator 300 

E-mai info@bcsl pnwcr.com 
1 tit u me i : 1 1 up :// w w w. be s tpi i w cl com 
24-hoar FAX information line at 
1-800-487-6813. 
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Eight Twin-Engine 
Pentium Pro 
Workstations 


Hardware 


For compute-intensive 
applications, a second 
Pentium Pro chip can 
make the job go faster. 

By Maggi Bender, 

Dorothy Hudson, Jim Kane, 
and John McDonough 



I or 32-bit number-crunching 
I and running technical appli- 
I cations under a 3 2-bit OS like 
I Windows NT, the Pentium 
Pro is the Intel processor of choice* For 
some people, two Pentium Pros is an even 
better choice, either to run a multipro- 
cessing NT application or to multitask — 
downloading from an FTP site or han- 
dling e-mail with one processor while you 
tie up the other with your heavy-hitter 
32-bit application. 

In this month’s Hardware Lab Report, 
we take a look at eight 200-MI 1/ dual- 
processor Pentium Pro workstations that 
will keep you from sitting on your 
thumbs. Our test subjects come from Dell 
Computer, Digital Equipment, IBM, 
Hewlett-Packard, Polywell Computers, 
SAG Electronics, and Xi Computer 
(winch supplied two systems). 1 liese ven- 
dors are betting that NT will emerge soon 
as a pro min cut gene ral b usi n ess p I a tf o rm . 
The recent release of Windows NT 4.0, in 
particular, has increased interest in high- 
end Pentium Pro systems. 


Built for 32 Bits 

With one of these symmetric multi- 
processor (SMF) speed demons on your 
desk, you can take full advantage of 
both 16- and 32-bit applications simul- 
taneously, Admittedly, the Pentium Pro 
processor isn’t optimized for 16-hit DOS 
and Windows 3.x software, or even for 
the mixture of 16- and 32-bit code found 
in Windows 95. Such software is full of 
segment writes, partial register opera- 
tions, tin aligned data accesses, and 
i ns truer io up re fi \ by res that h a vc sty m i ed 
the Pentium Pro in previous BYTE tests. 


H ( > we vc r, you wo n’t care if a Pentium 
Pro doesn’t rim 16-bit code much faster 
rhn n a less expensive Pentium system for 
two reasons. First, the clock speed is high 
enough that you won’t notice a slow- 
down with an older legacy application, 
particularly if it’s running on its own 
private processor. Your performance- crit- 
ic a I software will be 32-bit. Second, busi- 
ness software is starting to go 3 2 -bit; 
many office suites are already there. The 
proliferation of Windows NT-optimized 


BYTE 


BEST 


PENTIUM PR 


Doll’s OptiPJex GXpro 200 
Digital's Personal Workstation 2001 
Polywell's Poly P6-200ND2 

These three systems offer the best 
combination of performance, features, 
usability, and good price. 


applications isn’t an adequate reason in 
itself to buy a dual-Pentium Pro work- 
station, bur it helps. 

The desktop, mini-tower, and tower 
systems we review range in price from 
$4700 to $9200 as configured for resting: 
with 64 MB of system RAM, 2- to 9-GH 
hard drives, and 17-inch displays. The 
Dell, Digital, and SAG models came with 
integrated Ethernet, while HP provided 
an Ethernet card* In general, the vendors 
chose similar high-performance com- 
ponents in designing their dual-proces- 
sor Pentium Pro systems* Only Dell went 
with the costly 512-KB-cnche version of 
the Pentium Pro chip. 


Six of the eight systems have SCSI hard 
drives of various flavors, while the Dell 
and Xi systems have slower-spinning, but 
less expensive, Enhanced IDE (EiDF_) 
drives* l ive systems use a Matrox Mil- 
lennium graphics adapter, two have a 
Number 9 Imagine 128 Series 2 adapter, 
and one has a Diamond Stealth 64 card — 
all PCI Most systems include six- or eight- 
speed CD-ROM drives; the Hewlett- 
Packard Vectra XU 6/200 has a four-speed 
drive. (See the features table on pages 120 
and 121 for details.) 

Most of the systems use Intel’s latest 
82440FX Pentium Pro chip ser, which 
supports fast extended data out (EDO) 
memory, Universal Serial Bus (USB), and 
dual concurrent PCI buses. ! IPand Poly- 
well stayed with the older 82450KX Ori- 
on chip set. Six systems actually imple- 
ment USB by providing ports. The Dell 
and HP workstations have none. The 
Digital, Poly well, and Xi systems have 
two ports* 

The USB defines a standardized con- 
nector and socket for many types of 
peripherals (see the lech Focus on page 
116). Because you can daisy chain many 
peripherals to a single port, USB has the 
potential to eventually eliminate the 
number and kinds of connectors on the 
back of a typical PC. With USR-enabled 
PCs, users will also be able to hot- plug USB 
peripherals without rebooting their sys- 
tems nr having to deal with IRQ settings, 
DMA channels, and I/O addresses. With 
USB, you could connect up to 1 27 devices 
to a single PC. USR’s 1 2- Mbps serial data 
rate provides ample throughput for low - 
and mid-band width peripheral devices. 
With strong support from Microsoft, 
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ILLUSTRATION SAUCERS MlKKMIEN DESIGN A ILLUSTRATION C 1QM 


Typical Pentium Pro 



DRIVE BAYS ** 

The systems in a tower chaS T 
sis-the SAG STF 3000, the 
Poly well Poly P6 2D0ND2, 
and the Xi Pro4G0 N lower 
DP- provide more drive bays 
than i ho mini-tower and desk- 
top systems. 


EXPANSION SLOTS- - 

A combination of PCI and ISA 
expansion sFote matches the 
mix of 32- and 1 6-bil expansion 
cards you are likely to install in a 
system. 


Illustration based on Xi 
Pro 4 00 N tower DR 


POWER SUPPLY 

Duahprocessor Pentium Pro 
workhorses use late of juice. A 
power supply in the 200- W to 
300 ’W range is appropriate in 
most cases. A well 'engineered 
system can get by wilh less. 




✓ 





^CD-ROM DRIVE 

Most of the systems we tested have 
sin-speed or eight-speed CD-ROM 
drives. Faster is better lor installing 
development packages and reading 
on-line documentation. 


yDUAL CPU CHIPS 

I /■ Most ven do rs place two Pa n 1 i urn 
1/ Pro chips sido-by -side in ZJF 

sockets on tho motherboard, 
although the DeiJ OptiPlex GXpro 
200 has one CPU on a riser card. To 
keep the CPUs from overheating, 
many vendors place a big heat sink 
and a cooling fan directly on lop of 
the processors. HP takes the more 
sophisticated approach of directing 
airflow onto the CPUs From a larger, 
and perhaps more reliable, stand' 
alone fan blowing through plastic air 
conduits (not shown herej. 


^ HARD DISK 

A SCSI hard drive provides the best 
performance for an NT workstation, 
even in single-drive configurations. 
Compared to ElOE .the disadvantage 
of SCSI command overhead i$ more 
than compensated for by the higher 
spin rales available wilh SCSI models. 


** MEMORY UPGRADE SLOTS 

The Pentium Pro chip sets in these 
workstations support up to 1 GB of 
system memory, though only the 
Polywell and Xi systems can take that 
much. Half the test systems have 
SIMMs (shown here), and the others 
have newer DIM Ms, which require half 
as many modules for a given capacity. 


Intel, and big system vendors, USB is as 
inevitable as was PCI 


Tight Bunch 

Although Windows NT 4,0 is the hot news, 
it was just out of beta when we were test- 
ing these systems, so we stuck with tried- 
and-mie NT 3.5 1 * Our suite of NT bench- 
marks shows that these systems provide 
unprecedented performance on the Intel 
x8j6 platform. 

While the three fastest systems — Dell's 
Opt i PI ex GXpro 200, Digital's Personal 
Workstation 2001, and Poly we IPs Poly P6- 
200ND2 — are benchmark burners, the 
remaining five models were right behind 
them. You won't notice speed differences 
among them when navigating through 
typical desktop applications. Though it 
wasn't the fastest overall, IBM's PC 365 per- 
formed best in the two benchmarks that 
test dual-processor efficiency {see Test 
Specs, page 1 19). The Dell took second. 


Only one system lagged noticeably 
behind the others — Xi Computer’s Fro4G0 
M tower DP— and that can be blamed on 
its HIDE hard drive. Xi’s Pro400 Ntower 
DP, which had a high-rpm IBM Fast/Wide 
SCSI drive, ran right with the pack. 

Who need s so much horsepower at their 
d es k ? Ven d o rs * m a r k e t i ng p Ians gi ve st j m e 
idea. Hewlett-Packard aims its Year a XU 
6/200 at users who need enough comput- 
ing force to create two-dimensional ani- 
mat k m or t o dcs i gn elect ro n ic compo items 
with a package like AutoCAD. Poly well 
provides options for its Poly P6-2O0NO2 
that let it serve as a CAD/CAM workstation, 
a SQ L- based Inc ern et se rver, or a vi d et ) ed i t- 
ing workstation. Dell sees its OptiPlex 
GXpro 200 as a number-crunching finan- 
cial workstation, SAG Electronics offers the 
STF 3 000 both as a workstation and, when 
configured with PAID 5 storage options 
using t h e Ultra-SCSI arc! i i te etu re, as a 1 ow- 
end network server; indeed, the SAG sys- 


tem lias many built-in server features such 
as te m pe ra n i re, f a n spe ed, an d vol rage se n- 
sors, as well as the necessary software to 
report on problems these sensors find. 

The systems wc tested for this Lab 
Report were similar in their overall per- 
formance, mainly due to the commonali- 
ty of architecture dictated by Intel's PCI 
chip sets. The small differences in speed 
are clue mainly to the vendors 5 selections 
of hard drives and graphics cards. Given 
the narrow performance spread between 
these machines, we recommend that you 
pay more attention than usual to fea- 
tures, usability, and, of course, price. 

Contributors 

Jim Kane, Project Managcr/NSTL 
Dorothy Hudson, Project Manager/NSTL 
John McDonough, Technical Writer/NSTL 
MaggE Bender, Technics! Annlysi/NSTL 
Dave Rowell. Senior Technical Editor/BYTE 
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PENTIUM PRO WORKSTATIONS 



he eight dual -processor Pen- 
tium Pros we tested not only 
| boast top-notch perfor- 
mance, they also provide a 
bridge to a future dominated by 3 2-bit 
applications. Loaded with 64 MB of RAM, 
they were all exceptionally fast in our 
benchmarks, with only small perfor- 
mance differences between them. Still, 
we had to pick winners in our two cate- 
gories: best Overall and High Perfor- 
mance. Tight scoring resulted in the same 
three-way tie in both categories, 

Dell's OptiPlex GXpro 200 ($6685) — 
a combined Best Overall and High Per- 


formance winner — differentiated itself 
by using Intel's most expensive CPU, the 
200-MHz Pentium Pro with 5 12-KB cache. 
The big-cache chip helped it eke out a 
small lead i nth e performance testing, but 
at a cost of roughly $1500 more than 
you'd pay for two Pentium Pros with 256- 
KE cache (also available). Like most of the 
other systems, the Deliuses Intel’s 44 OPX 
Pentium Pro chip set. 

Fast performance isn't the OptiPlex 
GXpro 200’s only forte. It's tops in our 


features category, too. The Dell system 
comes with integrated networking. I t has 
3 Corn's PCI Bus Mastering 3C59X Twist- 
ed Pair LtherLinklll on the motherboard 
so you don't need a network interface 
card in one of your PCI slots. The test unit 
came with a2-GB Seagate hard disk with 
an Ell) I- interface, E1DE drives are cur- 
rently limited to 5400- r pm spin rates, 
which gives systems with 7200- rpm SCSI 
drives a slight performance advantage. 
The OpriPlex's other components in- 
clude five drive bays, an eight-speed CD- 
ROM drive, a Number Nine Imagine 
128 graphics card, and a Dell 17L5 mon- 
itor, The small-footprint desktop chassis 
has a push-button removable cover, lever- 
locked expansion cards, and a hinged 
power supply, all of which helped the sys- 
tem’s Usability score. 

The second double winner is Poly well's 
Poly P6-200ND2, Its strengths are per- 
formance — particularly in the Excel/ 
Word tests — and price. At S5270, the Poly 
P6-200ND2 is one of the least expensive 
systems in this roundup* Poly well’s ma- 
chine could have scored even better it it 


Dual-Processor Workstation Tests 


The IBM PC 365 perfonned best overall with the two dual-processor tests. The Dell 
OptiPlex had the best C++ compilation lime, while the XI Pro4D0 Ntcwer did best 
with the Fourier analysis* Performance differences between the Xi Nlower and 
Mtower models are duo to different hard drives (SCSI and EIDE, respectively!* Both 
tests run two simultaneous instances of the test t ash* 


Dell OptiPlex GXpro 200 

Digital Personal Workstation 2001 

HP Veclra XU 6/200 

IBM PC 36 S 

PoJywdl P6 20QN02 

SAG 5TF 3000 

Xi Fra400 Mtower DP 

XL Pro400 N tower DP 



LJ Fourier WAV analysis StaM Scone 

Visual C++ Compile Scores tire scaled to t he fastest system (10) in each tost. 


wasn’t such a hassle to remove the chas- 
sis to get to the internal components. 

Once Inside the Poly P6-2O0ND2 you’ll 
find plenty of room for expansion. The 
tower has six available expansion slots 
(two PC! and four ISA) and seven avail- 
able drive bays for upgrades. The 4.3 -till 
Seagate S I 15 15GW hard disk has a Fast/ 
Wide SCSI-2 interface, but theS3-based 
Diamond Stealth 64-bit graphics card 
came with only 2 MB of DRAM, 

Also tying for first place in both cate- 
gories, Digital Equipment's Personal 
Workstation 2Q0i ($5834) had the best 
scores in our low-level InterMark per- 
formance tests, which stress the proces- 
sor, hard disk, video, and CD-ROM com- 
ponents, The powerful mini-tower NT 
workstation arrived with a speedy 2-GB 
Seagate 5T32550 Fast/Wide SCSI hard 
drive, a Matrox Millennium graphics 
adapter, and an eight-speed Toshiba CD- 
ROM drive. 

The company markets the Personal 
Workstation 200i for graphics-intensive 
applications for mechanical CAD, digi- 
tal content composition, and software 
engineering. Along these lines. Digital 
offers more capable 3-D graphics card 
options. The workstation sports innova- 
tive features such as two USB ports and 
integrated Ethernet (10Base*T/10Base- 
2) on the motherboard. 

Best of the Rest 

The IBM PC 365 ($7081) provided uii- 
matched speed in our CPU-intensive 
Fourier and Visual C++ benchmarks that 
challenge symmetrical dual-processing 
capabilities. We also found that it boots 
up Windows N'T faster than any other sys- 
tem. IBM’s desktop workstation features 
a Matrox Millennium graphics adapter 
with 4 MU of Window RAM (WRAM) that 
supports a 1600- by 1280-dpi screen res- 
olution, The PC 365 has a 2.1-CB IBM 
hard disk with an Adaptec UlrraSCSI PCI 
host adapter, and it has a six-speed CD - 
ROM drive, 

IBM positions this system at the top of 
its desktop PC product line yet stresses 
the machine's network management 
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BEST OVERALL 


WEIGHTING 


Dell’s OptiPlex GXpro zoo, Digital’s Personal 
Workstation 2001, and Poly well's Poly P6-200ND2 

In a very tight race, the Dell, Digital, and Poly well workstations 
tied for first in Overall score. They are also the top three in our 
performance benchmarks. Dell’s OptiPlex GXpro 
received the most impressive Features score thanks to 
important workstation ingredients like integrated network- 
ing and an eight-speed CD-ROM drive, A great performer, the 
roomy Poly P6-200ND2 also has one of the smallest price tags. 
Keep in mind that IBM and Xi (the Pro4QQ N tower DP) were not 
far behind. 



Features 

Usability 




PRICE 

TECHNOLOGY 

IMPLEMENTATION 

PERFORMANCE 

USABILITY 

FEATURES 

OVERALL RATI HO 

Doll OptiPlex GXpro 200 

$6G35 

**** 

★ *** 

**** 

* * * * 

**** 

* * * * 

Polywell P6-200ND2 

$5270 

* * * * 

* * * * 

**** 

*** 

* * * * 

**** 

Digital Personal Workstation 2001 

$5834 

* * ** 

★ * *★ 

**** 

** * 

**** 

*★** 

IBM PC 365 

$7081 

* * * * 

* * ** 

** * * 

**** 

** ** 

* * * * 

Xi Pro40Q N lower DP 

$4788 

★ * * * 

* *** 

*** * 

it -kit * 

*** 

**** 

SAG STF3000 

$5050 

**** 

**** 

** * * 

* * * 

**** 

**** 

HR Vectra XU 6/200 

$9206 

★ ★★* 

**** 

**** 

***** 

*** 

**** 

Xi Pro 4 00 M lower DP 

$4688 

*** * 

*★★ 

*** 

* * 

* * * 

* * * 


HIGH PERFORMANCE 


WEIGHTING 


Dell’s OptiPlex GXpro, Digital’s Personal Workstation 
2ooi, and Poly well's Poly P6-zooND2 

As the top speedsters, these three systems performed within 
several hundredths of a point of each other. However, each ex- 
celled in a different test. The Dell OptiPlex rook advantage of its 
large 5 12-KB L2 processor caches to get the high score in the dual- 
processor Visual C++ compiling benchmark. Digital’s Personal 
Workstation 20 Oi got the top score in the InterMark low-level test. 
PolywdPs workstation finished far ahead in the Excel/Word application 
testing. Again, the other systems were not far behind. The IBM PC 365 
had the highest combined score in the two dual-processor workstation 
tests, but it faired poorly in the less important Excel/Word tests. 





PRICE 

TECHNOLOGY 

IMPLEMENTATION 

performance 

USABILITY 

FEATURES 

OVERALL RATING 

Doll OptiPlex GXpro 200 

$6635 

**** 

*★** 

**** 

* * * * 

* * ** 

* * ** 

Polywell P6-200ND2 

$5270 

**** 

**★★ 

**** 

* * * 

**** 

**** 

Digital Personal Workstation 20QJ 

$5834 

**** 

**** 

»*** 

** ★ 

* ★★* 

**★★ 

IBM PC 365 

$7081 

* * * * 

* *** 

-*** * 

* * * * 

* * * * 

* * * * 

SAG STF3000 

$5650 

*★** 

**** 

*** * 

**★ 

* * ** 

* * ** 

Xi Pr6400 Ntowflr DP 

$4786 

**** 

* *** 

+* ** 

**★* 

** * 

**** 

HP Vectra XU 6/200 

$9206 

**** 

* *** 

**** 

***** 

* * * 

**** 

Xi Ptq 4O0 M lower DP 

$4688 

** ** 

*** 

*** 

* * 

*** 

*★* 


***** Outstanding **** Very Good *** Good ** Fair * Poor 


capabilities. The box didn’t come with a 
network card, but ir does have Wake- 011 - 
LAN, IBM networking tools, and predic- 
tive-failure hard drive technology, Wake- 
oq-LAN enables network managers to turn 
on unattended systems from anywhere on 
a local network. The system’s USB port 
prepares users for the USB -based hardware 


peripherals that will be arriving within the 
next year. 

For those who can't afford to spend 
much more than S4000 but still want 
power, the Xi Computer Xi Pro400 Niovv- 
cr DP ($473 H), which scored very well in 
our tests, is a good bet. The tower system 
has plenty of room for expansion and fea- 


tures top-notch components such as an 
eight-speed CD-ROM drive and a 2-GB 
Fast/Wide Seagate SCSI hard drive. At the 
other end of the price spectrum, Hewlett- 
Pac k a rd’s we ll-e n gi n ee re d Vectra X U 6/200 
was a cut above the rest in its Usability 
score, but it didn’t stand out otherwise in 
this competitive field. 
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Designer's Choice 

K udos to the engineers at Del I a n d 
Hewlett-Packard fur thoughtful sys- 
tem designs. Dell made its cesm pact Opti- 
PI ex GXpro 200 (shown below) easy to 
service with a hinged power supply and 
expansion cards that lock in with a lever. 
Also easy to open, I IP’s Veer r a XU 6/200 
ae hieye d o u r h igh es t Usab set i re w i t h 

features like accessible DIMM slots near 
the top of irs mi ni- tower chassis. 




Betting Twice on USB 

D igital believes Universal Serial bus 
(USB) peripherals will become wide- 
ly available in the next six to nine months 
and that you’ll want both of the USB pons 
incorporated in the Personal Workstation 
200 i. You’ll likely use one port to daisy 
chain the keyboard and mouse in front of 
the system, the other for peripherals like 
scanners and printers that cable out from 
the side or rear. Systems from Poly we II 
and Xi also have dual USB ports. 


Down to Three 

M ost of the systems we tested use 
Intel’s new Pentium Pro chipset, the 
4-I0FX PCI set. f or workstations, it pro- 
vides performance efficiencies by reduc- 
ing the chip count to three (from the 
seven chips of Intel’s Orion sets), sup- 
porting EDO memory, and allowing its 
dual PCI buses to work concurrently* 
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TECH FOCUS 


PERIPHERAL INTERFACE 


Let's Make It Universal 

Though it has been on the hoards for a while, the catchall Universal 
Serial Bus (USB] interface is working its way into mainstream desk- 
top computers. Tile USB standard, sanctioned by Inlet and Microsoft 
and strongly hacked by major vendors like IBM, Digit ah Compaq, and 
NEC. will arrive more quickly than did PCI, IBM introduced the first 
two business PCs with a USB port last summer; Compaq, Siemens 
Nixdnrf, and Sony have, too. Six systems in this Lab Report, including 
the IBM, provide USB ports. The Digital, Poly well, and Xi have two. 
Microsoft is preparing Windows drivers, and Intel has developed USB 
device chips as well as USB support in its latest CPU chip sets. 

Like the Apple Desktop Bus (ADB), USB lets you daisy chain periph- 
erals like keyboards and pointing devices into a single port* With its 
1 2 -Mbps serial transfer rale, however, USB has enough bandwidth to 
support printers, scanners, ISDN terminal adapters, and telephony 
devices, including Tl or El lines. (The telephony angle explains Nortel’s 
strong hacking of USB,] 

USB's convenient bus topology is actually more uf a staggered star 
topology than a chain. Hubs that provide seven USB ports can lie 
chained together with S meters between hubs to support as many as 
1 27 USB devices from one host system. The four-line USB cable has 
two lines In carry differential serial signals, one for ground and a +S- 
V power line, which largely eliminates the need for power bricks for 
many peripheral devices. The spec defines three classes of device: low 


power, bus-powered (IflO-mA maxi mom current draw); high power, 
bus-powered (500-mA maximum); and self-powered, USB devices like 
scanners and printers will obviously have their own power supplies but 
could use the USB power to exit power-saving slates. The cabling is 
shielded twisted pair to support the 1 2-Mbps signaling rate. The spec 
allows a limi ted number uf low-speed, 1 ,5-Mbps devices. 

You will be able to hot-plug and unplug these devices, and they will 
automatically register with the host operating system in true Plug and 
Play manner. Not only is the USB topology LAN-like; its signaling pro- 
tocols are, too, USB has abstraction layers similar to the first three 
levels of the Open Systems Interconnection (OS1) protocol stack. USB 
sets up point-to-point connections, termed pipes, between an appli- 
cation nr USB driver program and a USB device on the bus. At the phys- 
ical hardware level, the host controller [always the initiator] and the 
USB device send and receive serial signals on the bus. At the middle 
level, USB system software and a particular device send each other 
framed data. At the lop level, an application talks Lu one of the device 
interfaces that a USB device can present. 

The upshot is that you’ll be able to easily attach external periph- 
erals to a PC without rebooting, without confronting a confusing 
array of ports, and without having to deal with IRQ settings, DMA 
channels, and I/O addresses. Bring on those USB peripherals. 

-Davo Rowell 
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RUGGED 
PORTABLES 
WITH LOTS OF 

42 ir JVI'42 


Dolch Computer Systems builds portable computers for indus- 
trial and military applications that must withstand the rigors of 
rough treatment and harsh environments — demanding massive 
expansion capability and the performance of a High-end desktop. 


Cun', (Juimi: and Water Proof 

Dolcb Builds the world’s toughest portables for sophisticated 
military and industrial users. 


J Tested to Military and NEMA Standards — Shock to 5DGs 
J Complete!)' Sealed Systems — NotePAC™ Runs in the Rain 
J Add-in Protection — Unique Card Retention System 


Massive Expansion 

The PAC™ L-PAC 1M 
(Light* PAG) and NotePAC 
families offer a wide variety 
of slot and drive specifica- 
tions, Systems can be tai- 
lored to precisely match the 
ap plica l ion requ 1 re m e n ts* 


□ From I to 7 Expansion Slots — ISA, EISA, PCI and PCMCIA 

□ Up to 4 Drive Bays — Tape, CD-ROM, Removable, etc. 
j Configurable System Power — 100 watts to 350 watts 


UxiiiVAtED Performance 

Doldi PAG portables are available with a broad range of perfor- 
mance options — meeting or exceeding all the best of desktops. 


□ CPU Options — 486 up to Dual Pentium at 150MHz 

□ Displays — 16*7 Million Colors or Daylight Readable Mono 
J Active Matrix TFT Screens — Up to 1 2. 1-inches 

j Resolution — 640 x 480, 800 x 600 and 1 024 x 768 

□ Graphics Performance — In Excess of 115 WinMarks™ 

J Drives — EIDE or High-speed PCI SCSI — Up to 9 GB 

□ Memory — High Speed Cache and EDO DRAM 


Dolch Computer Systems 
3178 Laurdview Ct* 
Fremont, CA 94538 USA 
TeL 510,661,2220 ; Fax 510.490.2360 
Web Site — hup:// www. dolch. co m 
("ALL TODAY; 1 


Dolch 


Circle 141 on Inquiry Cord. 






BRILLIANCE 

HIGH RESOLUTION MONITORS 


Whatever youVe creating on screen. Philips 
Brilliance monitors will bring out the best in you. 

Because the really clever thing about them is their 
pixel perfect display, offering you incredibly high reso- 
lution, colour accuracy, contrast and consistency 
right across the range. They are available in IS", 17" 
and 2 1 " sizes, which means that whether you’re a 
design professional, office or small business user, or 
a game freak we have the right kind of monitor for 
you. So why waste your talents on anything less? 

Look into a Philips Brilliance monitor today 

Circle 205 on inquiry Card (RESELLERS: 206). 



PHILIPS 

Philips Consumer Electronics Company 
One Philips Drive 
Post Office Box 148 f 0 
Knoxville, TN 37914-1810 
(800) 835-3506 







workstation with Intel’s 
fastest Pentium Pro processor 
provides great performance 
for running applications, A 
workstation with two 200-MHx Pen- 
tium Pros is even better — but not for 
everybody. To really get your money's 
worth, you'll have to be using a techni- 
cal application that threads well over two 
processors, or running something com- 
putationally intensive as a background 
task while doing other work. You might, 
for example, want ro write code or 


SCSI or EIDE? 


With higherdata densities, quicker 
head movement, and faster spin rates, 
hard drives deliver data much faster 
than they used to, some with sustained 
rates higher than 8 MB/second, Both 
the IDE (as EIDE} and SCSI device inter* 
faces have kept pace ; either can shoot 
data to the host PC faster than a single 
drive can deliver it So why are high- 
end Windows MI systems faster with 
SCSI drives? For single-drive systems 
that don't fully use SCSI multitasking, 
an EIDE drive may have a slight perfor- 
mance advantage over a SCSI drive 
because It has a simpler, more direct 
interface wi th little command over- 
head. The answer is that drive manu- 
facturers put SCSI connectors on their 
fastest and must expensive drive 
mechanisms. Currently EIDE (or ATA) 
drives top off at 5400 rpm, while many 
high-end SCSI drives do 7200 rpm. 

Spin rate affects both sustained data 
rate and access time. 

answer e-mail while compiling a large 
application. 

The eight systems we tested can all han- 
dle this kind of work. For our evaluation, 
we requested 200-MHz dual- processor 
Pentium Pros with 64 MB of RAM, at least 
a l-GBlmrddi.sk, and a 1 7-inch monitor. 
All came with at least 2-GB hard drives, 
mostly SCSI of various flavors; the SAG 
system came with a 9-GR Wide Ultra- 
SCSI drive from Seagate. Seven of the sys- 
tems arrived with 256-KB-cache versions 
of the Pentium Pro; the Dell OptiPlex 
came with the newer CPU that has a 5 1 2- 


KR cache (adding around SI 500 to its 
price). Most came with strong 2- D graph- 
ics cards from either Matrox or Number 
Nine. We evaluated the systems for 
usability, features, and performance with 
some consideration of price. 

Performance 

We tested performance under Windows 
NT 3 ,5 3 wi th o u r u si m 1 a p pi i cad o ns- ha sed 
benchmarks and low-level InrerMark 
tests, but we also hammered the dual-pro- 
cessor machines with two new tests that 
evaluate their multiprocessor efficiency 
under NT. Given the nature of the prod- 
ucts, our Performance rating is weight- 
ed heavily (50 percent) by the dual- pro- 
cessor tests. After putting NT 3. 5 1 on each 
system, we installed Microsoft Office and 
Visual C++ (4.2). We used each system's 
vendor-specified configurations and exe- 
cuted all the tests at 1024- by 768-dpi 
graphics resolution and 1 6 -hit color 
depth (65,536 colors). 

To evaluate multiprocessor perfor- 
mance, NSTL’s R&D department devised 
two tests that measure system speed when 
both processors are being pushed to the 
limit. In the first test, we ran a floating- 
point-intensive Fourier transform pro- 
gram that analyzes the spectral content 
of a WAV file. A shell program loaded two 
simultaneous cop tes of the test and timed 
the results. The spectral analysts test has 
high data locality and little file I/O, so 
the test data generally resides in cache and 
the results are primarily dependent on 
raw floating-point power, 

The second multiprocessor rest mea- 
sures how fast a system can build (com- 
pile and link) a large chunk of Visual C+ + 
source code. We ran two simultaneous 
instances of the test. This benchmark pro- 
duces results that depend on both CPU 
and hard disk performance; the test bits 
the hard disk often with both read and 
write operations. 

Alt h oi i gh d u al-p ro cessq r worksra t i o n s 
are designed for high-end technical appli- 
cations, many people will want the sec- 
ond processor to run general software. 
Our applications-based benchmark 
employs two 32-bir business programs, 
Microsoft's Word 7.0 and Excel 7.0. The 
m acr o- based tes rs exerc i se c o m men f 1 1 nc- 




tions of each application. For example, 
the Excel test measures the time it takes 
to delete a variety of cell ranges and cal- 
culate various addition, financial, and sta- 
tistical functions. The application tests 
account for 20 percent of the overall 
Performance score. 

To get at t h e pe rf o rm a n ce of i mpo rta n t 
system components, we also ran NSTL’s 
InrerMark tests. In addition to CPU per- 
formance, these low- level tests measure 
the efficiency of such components as CD- 
ROM drive, hard disk, and vi deo/graph- 
ics subsystems, InrerMark accounts for 
30 percent of the Performance rating. 

Features and Usability 

We also rated system features and 
checked how easy the PCs were to set up 
and upgrade. In coming up with our Fea- 
tures ratings, we rewarded system char- 
acteristics that differentiate these top- 
notch Pentium Fro workstations from 
each other. Length and completeness of 
the warranty, number of slots and drive 
bays free for expansion, built-insecurity, 
and amount of dedicated graphics mem- 
ory to support high screen resolutions 
(1600 by 1200 pixels) all contributed to 
better ratings. 

For usability, a screwless design that 
makes it easy to remove the case and 
install an adapter card is a plus, as are 
clearly labeled I/O ports. On the other 
hand, an obstructed expansion slot is a 
minus. We gave extra points to systems 
that came with clear, well -indexed doc- 
umentation. We consider adequately 
detailed jumper and DIP switch settings 
to be particularly important. 

Evaluations in this report represent the 
judgment of BYTE editors, based on 
tests conducted by NSTL, Inc,, as 
documented in a recent issue of their 
monthly PC Digest, To purchase a 
copy of the full report, contact NAT/.. 
at 6 2 5 Ridge Pike, Comhohocken, PA 
19428; (610) 94 1-9600; fax (610) 
941-9950; on the Internet, edi - 
to rs @ tts 1 1, co m . i 7 o r a s u b scrip t i o n , 
call (800) 257-9402, BYTEMaga- 
z i n e and NS TL a re both op e ra t i ng 
units of the McCrawd iill Companies, 
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PENTIUM PRO WORKSTATIONS 


FEATURES 



Doll Computer Corp. 

OptlPlex GXpro 209 WM 

Digital Equipment Carp. f yjj | 

Personal Workstation 2001 IflN 

Hewlett-Packard Co, 

Vectra XU 6/200 


Price as tested (MSRP) with monitor 

$6685 

$5834 

$9206 


Overall rating 

0.2 

0.2 

7,7 


Performance 

0.3 

0.3 

7,8 


Features 

7.9 

7.4 

6.4 


Usability 

8,2 

79 

9.5 


MICROPROCESSOR 

Manufacturer and model 

Intel Pentium Pro 200 

Intel Pentium Pro 200 

Intel Pentium Pro 200 


Secondary cache RAM per CPU {KB} 

512 

256 

256 


Number of processors/ maximum number of processors 

2/2 

2/2 

2/2 


BIOS veodoF and version 

Phoenix ACM 

Phoenix 4,05 

Hewlett-Packard 


MEMORY 

Siandard/as teste d /maximum (MB) 

32/64/128 

32/64/512 

32/64/256 


Package type 

DIMM 

SIMM 

DIMM 


S peed {nanoseco nds) 

60 

60 

60 


ECC 

✓ 

✓ 

✓ 


Memory architecture 

EDO 

EDO 

Fast-paged 


MASS STORAGE 

Hard drive manufacturer and mode! number (capacity) 

Seagate ST32140M2-GB) 

Seagate ST32550W(2-GB) 

Seagate ST32550N (2-GB) 


Hard drive interface 

Integrated Intel PCI E IDE 

Adaptec PCI Fast Wide SCSI-2 card 

Integrated AMD PCI Fast SCSF2 


Standard 3 ’finch floppy drive 

✓ 




S I andard 5 ! i- inch floppy d r ive 

CD-ROM drive speed, manufacturer and model, interface 

Si NEC A3 1 0-00, EIDE 

0x Toshiba XM6602B-FW, EIDE 

4x Sony CDU-76S. EIOE 


DRIVE BAYS 

Total 3'dnch/5vFrtch 

3/2 

3/3 

4/3 


Toj al3^nch/5 '*-inch with external access 

3/0 

1/3 

2/3 


Available 3 r inch/5'*-inch 

m 

2/2 

2/2 


GRAPHICS 

Graphics manufacturer and model 

Number Nine Imagine 1 28 Series 2 PCI 

Matron MGA Millennium PCI 

Matrox MG A Millennium PCI 


Maximum noninterlaced display resolution {refresh rate) 

1600 1200(03 Hz) 

1600x1 20Q (72 Hi) 

1600x1200 (72 Hz) 


Color depth at maximum noninterlaced d. splay resol elm (bits) 

16 

0 

8 


Standard graphics me mory /as tested /max mum (MB) 

05/4/4 

2/2/8 

2/2 /a 


MONITOR 

Manufacturer and model 

1 7-inch Dell 17 LS 

1 7- inch 0 ig il at S N ■ PC X AV-YZ 

1 7-inch Hewlett-Packard Ultra VGA 1 280 


Dot pitch (mm) 

0.2B 

0,26 

0.28 


Maximum noninterlaced display resolution (refresh rate) 

1280x1024 (60 Hz) 

1200x1024 (75 Hz) 

1280x1 024 {75 Hi) 


EXPANSION SIOTS 

Number of PC VIS A {shared) 

5/2 (2 shared) 

3/3 1 1 shared) 

3/2 {1 shared) 


Number of slots used 

2 

2 

2 


I/O 

Serial /enhanced parallel 

2/1 

2/1 

2/1 


Rated throughput of serial pori(s) 

115,2 Kbps 

115.2 Kbps 

115,2 Kbps 


If ART compatibility 

16550 

16550 

16550 


Integrated HIDE 

✓ 

✓ 



Universal Sena! Bus {USB) ports 

0 

2 

0 


Integrated Fast SCSI* 9 

ICBase-T Ethernet 

Integrated 

Integrated 

✓ 

Card 


POWER SUPPLY 

Output rating {Watts) 

230 

300 

160 


AC voltage {V) 

110/220 

120/240 

110/220 


Aut odetect jng/autoswrtching 

Energy Star compliant 

✓ 

✓ 




dimensions 

Height x width x depth finches) 

6 5x18.5x176 

16x0.5 x 17.5 

16.4x0.3x15,9 


Weight (pounds) 

30 

21 

33 


FCC raLng 

B pending 

B 

B 


CUSTOMER SUPPORT 

Warranty length {years) /coverage 

3/P.UR 

3/P,F 

3/KL.R 


Phone 

Cal) local Dell dealer 

Call local Digital Equipment dealer 

Call local Hewlett-Packard dealer 


Toll’free phone 

(600) 289-3355 

{800)344 4825 

(B00) 752-0900 


On line address 

hiip://www,deffcom 

http ://www. works! at icrvdig it al com 

http://www.hp.cam 


Inquiry no. 

1011 

1012 

1013 
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Warranty: P= pails: L™ tabor; 

F« freight to repair center; R— return to customer. 




IBM Personal Computer Co. 

Polywell Computers, Inc, IVJJJ 
Poly P6-200N D2 Hi 

SAG Electronics 

Xi Computer Co rp< 

Xi Computer Corp. 

IBM PC365 

STF3000 

XI Pro400 M lower DP 

Xi Pro4 00 N lower D P 

$7001 

$5270 

$5650 

$4608 

$4730 

0.0 

9.2 

79 

73 

79 

0.1 

0.3 

8.0 

73 

79 

72 

74 

7.3 

6.5 

6.7 

a? 

7.5 

74 

6.0 

0.4 

Intel Pentium Pro 200 

Intel Peril mm Pro 200 

tntd Pentium Pro 200 

Intel Pentium Pro 200' 

Intel Pentium Pro 200 

256 

256 

253 

256 

256 

2/2 

2/2 

2/2 

2/2 

2/2 

IBM Flash Level 17A 

AMI 3.0.fi 

AME1.01 Bela 

Award 4,51 PG 

Award 4, 5 IPG 

32/64/512 

64/64/1 024 

64/64/512 

32/64/1024 

32/64/1024 

DIMM 

SIMM 

DIMM 

SIMM 

SIMM 

60 

60 

60 

60 

60 

✓ 

✓ 


✓ 

✓ 

EDO 

EDO 

EDO 

EDO 

EDO 

IBM Starfim SX DFH S (2J G B) 

Seagate STl 51 SOW (4,3-GB) 

Seagate ST 1 9 1 7 1 W {9.1 -GB) 

Quantum Fireball 320OAT (3,2 GB) 

IBM 32 160 (2.25 GB) 

Adaptec PD Ultra SCSI card 

Adaptec PCI Fasl/Wide 

SC$F2card 

Integrated Adaptec PCI 

Ultra Wide SCSI 

Integrated Standard 

Mo| Systems PCI E 1 D E 

NCR PCI Fast/Wide 

SCSI-2 card 

*/ 

✓ 

✓ 

✓ 

i/ 

6* Panasonic LF- 1105, EIDE 

6x Toshiba 370 IB, EIDE 

V 

8* Pie dor PX-03CS, SCSI 

8j G elds'ar G C D -R 5 8 0B, El D£ 

8* Goldstar GCD-R58 0B, EIDE 

3/2 

0/10 

3/3 

4/3 

2/6 

1/2 

o/a 

2/1 

2/3 

2/5 

2/0 

0/7 

2/2 

2/2 

m 

Matrox MG A Millennium PCI 

Diamond Stealth 64 PCI 

Number N in e Imagine 1 23 Series 2 PCI 

Matrox MG A Millennium PCI 

Matrox MGA Millennium PCI 

1600x1200 (85 Hj) 

1260 *1 024 (65 Hz) 

1600* 1200(03 Hz) 

1600x1 280 (80 Hz) 

1600x 1 200(80 Hz] 

16 

6 

16 

16 

16 

4/4/8 

2/2/4 

4/4/0 

2/4/0 

2/4/0 

17-inch IBM P70 

1 7-inch Stmpo 17MX 

1 7-tnch Princeton Graphic® E075 

1 7-inch ViewSonic OptiquesL' V775 

1 7- nch ViewSonic Optsquest V 77 5 

0.26 

0.20 

0.26 

0.26 

0.26 

1280x1024 (60 Hz) 

1200 x 1024 (60Hz) 

1600x 1200(75 Hz) 

1600x1 200 (60 Hi) 

1600x1280 (60 Hz) 

5/3 13 shared] 

4/4 (none shared) 

3/1 (none shared} 

5/3 ( t shared) 

5/3(1 shared) 

2 

2 

1 

3 

3 

1/1 

2/1 

2/1 

2/1 

2/1 

115.2 Kbps 

115.2 Kbps 

115.2 Kbps 

115.2 Kbps 

115.2 Kbps 

16550 

16550 

16550 

16550 

16550 


✓ 

** 

✓ 


1 

2 

✓ 

2 

2 

None 

None 

Integrated 

None 

None 

200 

300 

230 

235 

300 

135/230 

110/240 

115/240 

110/220 

110/220 


✓ 

✓ 

i/ 


6.3 x 1 6.5 x 17,9 

24*75x22.5 

19.8x75x17 

20x7.0x17 

29*8.0x178 

2i 

70 

40 

20 

35 

B 

9 

B 

A 

A 

3/RL.F.R 

3/P,R;5/L,R 

2/P f LF,R 

3/P.L.F.R 

3/PLRR 

Cal local IBM dealer 

(4 15} 583-7222 

(500) 603-0339 

(714)498-0050 

(714)490-0658 

(900) 426-2968 

{000} 300-7659 

(8 00) 909-3475 

(800)432-0486 

(000)4320486 

hup://www.pe.ihfn 

http ://www.pdywell ,com 

http //wwwi age loc.com 

httpt//www.KscQmputcr.com 

http :// www.it computer.com 

1014 

1015 

1016 

1017 

1 DIB 
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How Multimedia 
Multitools Compare 


NSTL tests four 
remarkable packages 
for creating 
mixed-media h its. 

By David Seachrist 


□ tirring on a multimedia pre- 
sentation used to be a real 
bear. But computer-based 
multimedia lus changed all 
that. Everything is virtual* 

We found the leading edge in four tools 
on the high end of the scale, all multime- 
dia authoring packages that run under 
Wmdo\vs95 (though some are 16-bit and 
some are 32-bit): Macromedia's Author- 
ware Interactive Studio 3.5 (hereinafter 
Author ware). Aim tech's icon Author 
7. 1) , Innovus’s Multimedia 2.1, and 
Asymetrix's ToolBook li Instructor 5.0. 

As an all-around package for creating 
our te st appli ca ri on s — a co m pute r-b as ed 
training (CBT) program and a kiosk pro- 
gram— ToolBook If Instructor offers the 
best balance of usability and flexibility. It 
comes with the most complete set of tools 
for developing and managing tests, offers 
a bevy of learning aids (including wizards 
and templates), prov ides the easiest inte- 
gral ion of database information, and sup- 
ports program distribution like no other 
product. Also, it's the best Web-enabled 
multimedia authoring tool for distribut- 
ing CBT material via the Internet. 

Macromedia is almost synonymous 
with multimedia, and its Aurhorware 
package is still the one to heat for pro- 
ducing games and other audio visual - 
intensive material. However, for the test 
CUT and kiosk applications we created, 
the program's flowchart interface was 
less satisfactory titan ToolBook if s 
screen-based approach. Au di or ware sim- 
ply doesn't do as much to automate mak- 
ing tests and accessing databases. 

The new kid on the block, Innovus 


Multimedia, is impressive. Unlike many 
authoring tools, it isn't designed to cre- 
ate eye-popping audio and video extrav- 
aganzas. Innovus says the program is for 
“business multimedia." It's best used as a 
kind of programmable, interactive, super 
PowerPoint. The time-line view is help- 
ful, and its scripting language- — compat- 
ible with Visual Basic for Applications 
(VBA) — will be of interest to many peo- 
ple working in corporate environments. 


BYTE0HI 

AUTHORING TOOLS 


Asymetrix’s ToolBook 11 Instructor 5.0 

comas with the most com plot o tasting 
tools and a bevy of teaming aids. 

It integrates database information most 
easily and supports program 
distribution features like no other. 

But the package's learning aids and test- 
writing tools aren't as complete as Tool- 
Book iTs. The next version's Rich Text 
Format (RTF) import facility and Inter- 
net support will be key enhancements. 

Despite its power and many useful 
mini-applications, IconAurhor's inter- 
face. database connectivity, and tools 
for formulating tests are more difficult to 
learn and use than 'ToolBook H’s or 
Innovus Multimedia’s. But if you want to 
develop native OS/2 applications, Icon- 
Author is the only game in town. 

How We Tested 

We modeled our tests on typical multi- 
media projects likely to be encountered 


in corporate and academic environments. 
Our target user is someone with basic 
knowledge of business software but no 
experience in writing program code. 
Because these tools can be used to build 
a vast range of applications, our ratings 
would likely change i f the test application 
had been, for example, a computer game. 

With each product, we created two 
applications. One was a CBT program 
designed to reach the user to play a song 
on the guitar; the program includes 
text, graphics, sound, digital video, and 
a test. The second program was an infor- 
mation-kiosk application tied to a real 
estate database* 

We've evaluated these authoring tools 
primarily on the basis of their ease of 
learning and ease of use. Performance 
isn't a big issue with authoring software; 
speed of operation isn't as important as 
speed and ease of creation, and the time 
needed to add or import files into an 
application is minimal compared to the 
time needed to construct and check pro- 
gram logic. 

Our testers needed approximately two 
days to learn the programs and create the 
two test applications with Authorware 
and Icon Author. They needed one day 
wi th 1 n nov us M u It i m ed i a and To 1 1 1 Boc i k 
IJ Instructor, 

Structure or Content? 

The heart of any authoring process is 
applying structure to content. You need 
both subject matter and a logical way to 
present it. For multimedia authoring, it's 
especially handy to he able to view both 
the structure and the content of a project. 
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Software Lab Report 


Multimedia Authoring Tools 


MULTIMEDIA AUTHORING TOOLS 


BEST OVERALL 


bg 




Asymetrix ToolBook N Instructor 5,0 

ToolBook 11 balances usability and flexibility with a wealth of construction 
and management took, learning aids, and integrated Web features. 

i - IfMHXfckl* 

JL 1 

] yticMF*«iua j 

Aniww 1 | 3 

m <* 1 


PRICE (NEW/UPGRADE) 

TECHNOLOGY 

IMPLEMENTATION 

USABILITY 

OVERALL VALUE 

ToolBook Jl Instructor 5,0 

$1995 

** * * 

***** 

***** 

* * * * 

Authorware Interactive Studio 3. 5 

$4995/$595 

* * * A 

* * * * 

**** 

**** 

Icon Author 7 

$1 295/$095 

*** 

*** 

*** 

★ * * 

Innovus Multimedia 2,1 

$4 95/$ 150 

,*** 

*** 

*** 

* ** 

***** Out standing * * * * Very Good 

* * * Good * * Fair 

* Poor 





define how the button will work. 

A 1 1 fo nr programs of for strp ng f earn res 
for application development and pro- 
gramming constructs, including disabili- 
ty to create and evaluate variables, build 
) ot )p mg and b ra n chi ng structures, acc opt 
and evaluate user input, and provide feed- 
back. The powerful scrip ting languages in 
ToolBook H, Autli or ware, and Innovus 
Multimedia give these programs an advan- 
tage in a corporate environment with 
skilled p rogra m m ers J n no v us*s scripr lan- 
guage is compatible with VBA, and Tool- 
Book II allows access to VBX controls to 
extend its power. All four programs sup- 
port OIT, bur only Author ware and 
hint ivus currently support OLE 1 ,0 and 2.0, 

Text in Context 

Although “multimedia* conjures images 
of splashy graphics, sound, and video, text 
remains the fundamental means of com- 
munication. Any authoring tool worth its 
salt must provide flexible and easy-to-use 
text tools. The text editing environments 
in all four programs will seem below par 
compared to today's word processors. For 
example, Innovus Multimedia won't let 
you italicize just one word in a block, and 
you have to edit a block of text in a dialog 
rather than directly on-screen. Icon Au- 
thor's text editing is also less fluid than oth- 
er aspects of the program. 

Still, these packages are primarily for 
combining content, not creating it. Each 
one can import text, so you would nor- 
mally edit and format screen text in with 
your word processor, then import it into 
the authoring program. With Innovus 
Multimedia, you can't currently import 
RTF files, just straight ASCII text, which 
doesn’t maintain fl >r matting attributes like 
bold type and character size. The next ver- 
sion, due out in November, will contain 
an RTF import capability. 


Author ware offers the best text impi irt, 
with the option to interpret page breaks as 
new screens. This really saves time when 
d es i gn i ng scree ns with l o ts of text. Innovus 
allows a similar option with straight text 
files, hut the files require careful format- 
ting with tabs, not page breaks. 

Graphics and AV Tools 

All four tools are good for creating, 
nia nip u lati n g, an d i in porting graph ics. We 
did And chat Authorware doesn't import 
JPEG graphics, and ToolBook II initially 
threw us for a loop until we learned that 
it loads JPEGs through its resource man- 
ager rather than through its graphic 
import option. 


audio in our CBT test application didn't 
challenge any ot these tools. Ir was easy 
to attach sound fi les of guitar chords to the 
JPEG photos of the chords being played 
and to attach AVI {Video for Windows) 
files tor video of the song being played. 
The only tricky element was synchroniz- 
ing the video playback with the sound file. 
But all the programs control playback 
speed and can start and stop audio and 
video files easily. 

Authorware has the most extensive 
audiovisual tool set, mainly because 
M a cro medi a b u n d I es D i re eto r and So un d - 
Forge with it* Bur its tools are really geared 
toward building an audiovisual produc- 
tion, nor the kind of application our tests 
focused on. You can make drawn objects 


The relatively modest use of video and 


TECH FOCUS 


DATABASE 


Making the Data Connection 

Many types of multimedia applications-encyclopedias, kiosks, even some games— depend 
im sophisticated databases. For these applications, a tool that supports database access is a 
necessity. All the products we tested offer some form of database support but they vary dras- 
tically in how easy these functions are to use. 

ToolBook II Instructor was by far the easiest for adding a database to our kiosk applica- 
tion, ToolBook has a database utility that parses database flies and automatically creates a 
database front end with fields, labels, and browsing buttons. Unfortunately, what ToolBook 
gains in ease it fuses in flexibility because dBase and Paradox are the only two flic formats it 
supports. The other three programs are all compliant with Open Database Connectivity {ODBC) 
and support many database formats through the Microsoft ODBC driver. 

Of these three, Innovus Multimedia was the easiest to use to add the database to the 
kiosk, it aids in formatting the screen by adding the field placeholders and record naviga- 
tion buttons. In both Authorware and Icon Author, the application designer has to add the 
proper field placeholders, labels, and record navigation buttons manually and Individually. 
The process lacks the automation found in Innovus Multimedia. 

Author ware’s tutorial material for creating a kiosk application is less than satisfactory. 
The program comes with a sample application describing how to set up connections to vari- 
ous database formats and a booklet on connecting to databases using Microsoft's ODBC 
driver. But to succeed In using a database with on Authorware-eonstructed project, you will 
need a working knowledge of database structures and SQL statements. There are no automated 
tools to help here. 
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move in a designated path (path anima- 
tion), and you can create simple cel (frame- 
by-frame) animations. Although Tool- 
Book’s animation and video tools aren’t 
as co m pi e te as Aut horwa re’ s, t h e p ro gram 
offers ancillary video capture and editing 
software at minimal additional cost. 

Testing 

ToolBook II is the environment of choice 
for creating courseware, although a third- 
party course management package is 
available at extra charge for Aut hor ware. 
ToolBook H lets you develop interactive 
tests that use a wide variety of prede- 
fined question types (multiple choice, 
true/false, etc.). Its course management 
system allows an administrator to track 
students 1 progress and test scores. Design 
tasks — specifying correct and incorrect 
answers, answer feedback, and scoring- 
are all properties of question objects that 
the application designer can set from a sin- 
gle tabbed dialog box. This was by far 
the easiest approach to learn and use. 
I n n o v us Multi n te d i ah as qu e sti o n ob j ects, 
but with fewer options. Authorware and 
IconAuthor have programming con- 
structs to facilitate formulating test ques- 
tions but lack the others’ easy, object-ori- 
ented interface. 

Program Distribution 

Once an application is finished, it’s time 
to distribute it. Authoring tools that can 
save programs as EXH files, easily manage 
resources (such as digital video, sound 
files, and drivers), and add an installation 
program can simplify this job. 

All four packages let you freely distrib- 
ute run -rime players. IconAuthor, Innovus 
Multimedia, and ToolBook N have distri- 
bution programs that let you manage pro- 
gram resources and create floppy disk sets 
complete with an installation program. 
ToolBook 1 1 and Authorware allow you to 
save your programs as executable^ so you 
don’t need a run-time player. All in all, the 
packaging capabilities of Tool Book H and 
innovus Multimedia are more complete 
than Authorware and easier to learn and 
use than IconAuthor. 

Platform Support 

Authorware is the only program we test- 
ed that runs as an authoring and playback 
application under both Windows and the 
Mac OS. IconAuthor offers OS/2 author- 
ing and playback capabilities in addition 
to Windows support. Authorware and 
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Authorware 

IconAuthor 

tnnovus 

ToolBook IJ 




Multimedia 

GENERAL FEATURES 





Authoring metaphor 

Flowchart 

Flowchart 

Flowchart 

Book/Page 

BuilT in database 




✓ 

ODBC support 


✓ 

✓ 


Includes screen/page layout templates 



✓ 


Training/ccurso management 

ik) 



i/ 

CROSS-PLATFORM COM PATIBIUTY 




Windows 95: Aulhori ng » playback 

✓ 

1.6-bit 

✓ 

1 6-bit 

Windows 3.1 : Authoring, playback 

✓ 


✓ 

✓ 

Macintosh: Authoring 





Macintosh: Playback 

✓ 

Fuluro 


Via Web 

OS/2: Authoring, playback 


✓ 


Web playback 

Windows NT: Authoring, playback 

v" 

16 bit 

✓ 

16-bil 

Unix: Authoring, playback 


Future 


Web pl ayback 

APPLICATION DEVELOPMENT 





OLE 1,0 and 2.0 support 


OLE 1.0 

✓ 

QLEt.O 

VBX support 





Scripting language 

✓ 


✓ 

✓ 

Script recorder 

✓ 



✓ 

WYSIWYG stoicture/acreen design 

✓ 

✓ 

»/ 

screen only 

Hypertext, hypermedia links. 

✓ 


✓ 

✓ 

event handling 





Assign procedures to screen controls 

✓ 


✓ 


Program flow statements 

©) 

(B) 

sf 


Integrated debugging environment 

✓ 

✓ 

if 

✓ 

TEXT TOOLS 





Import RTF and ASCII hies 

✓ 

✓ 

(C) 

✓ 

Search and replace 

v' 


(0) 

✓ 

Text search and retrieve! tools 

✓ 



✓ 

DRAWING AND IMAGE TOOLS 





Number of graphics formats imported 

7 

34 

14 

20 

Pen* line, rectangle, oval tools, 

✓ 

✓ 

✓ 

✓ 

snap- lo grid 





Image manipulation 

✓ 

✓ 



Graphics object manipulation 

v * 

i / 

V' 

fc/ 

commands 





Clipart and tools included 


✓ 


✓ 

ANIMATION AND VIDEOTOOLS 





Number of animation/movie 

5 

7 

5 

6 

formats imported 





Path, irame-by- frame animation 

i/ 


i/ 

4/ 

Automatic, polymorphic in-betweening 

✓ 




Animate text 

✓ 


✓ 

✓ 

Video capture and editing tools 



✓ 

extra cost 

Video control tools 

✓ 


✓ 

✓ 

Transition effects {fades, wipes, etc.) 

✓ 


✓ 

i/ 

AUDIOTOOLS 





Number of sound formats imported 

3 

3 

3 

3 

So un d syn chroniza 1 ion 

✓ 

✓ 


✓ 

Control sound speed, duration, 

✓ 


✓ 

✓ 

sequence 





INTERNET AND DEPLOYMENT TOOLS 




Package to Web server 

v" 

✓ 



Sava to HTML and Java 




✓ 

FTP utility to transfer files to Web server 

✓ 

✓ 


✓ 

Can be run from Web browser using 

✓ 



✓ 

player software or plug-in 





Network deployment 

✓ 

✓ 


✓ 

Free run -lime player 

✓ 

✓ 

✓ 

✓ 

Create distribution disks with 


✓ 

✓ 

✓ 


install program 

Create stand^alon ts executables ^ 

«Ves 

A = Thirctparty application 

0 n Branching, conditional branching, and repeat until 

C= Import ASCII ('.till files: RTF files supported via a separate RTF editor included with 1 he authoring software 
D s* Available in script editor environment 
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Multimedia Authoring Tools 


New Products, New Properties, New Prices 


The range and number of multimedia authoring tools is expanding at 
an amazing rate. When NSTL started this evaluation a few monlhs 
ago, none of the programs in this report were available for under 
$1000, and two were priced at $5000, But since then, several ven* 
dors have changed their pricing drastically, Authorware is the only 
program that remains at $5000; rather than reduce price, Macro- 
media decided to add value by bundling Macromedia Director, 
Extreme 3D, Sound Forge XP, and xRes with the product. 

Several other programs were outside our focus or arrived too late 
for inclusion in this review. While we didn't put them through the rig- 
ors of our testing program, they are packages worth considering. 

Corel Click & Create 2,0 

This international production (a UK product sold by a Canadian com* 
pany) is aimed at a variety of multimedia developers and uses. The 
$695 package ($249 update) uses a storyboard paradigm, makes 
heavy use of drag-and-drop editing, and 
supports DirectX video, WinG, ODBC 
databases, QuickTime, and Rich Text For- 
mat. As with most Corel applications, it 
comes with hundreds of fonts, clipart, ani- 
mation files, and video clips (on two CD- 
ROMs). 

mTVopolts l.l 

A heavy-duty performer from m Factory, this 
program rats you build applications out of 
reusable objects. I fs intended primarily for 
designing commercial CD-ROMs and 
Internet presentations. It relies heavily on Sts 


scripting language, which is extensible. With mTropolis, you create 
your multimedia program once and can then deploy it on the Macin- 
tosh (68K and PowerMac) and on Windows 3,1 and 95 platforms. 
Cost is $1 195. 

Oracle Media Objects 1 .1 

Oracle Gentry, as you might expect, readily connects to Oracie data- 
bases and Is focused heavily on entertainment and interactive broad- 
cast production as well as corporate communications and training. 
With this product, you can build your program on either a Windows 
machine or a Macintosh, then play It backon either platform or-tadaf- 
Apple's forthcoming set-top box. With that addition, as wo 1 1 as Ora- 
cle's commitment to Web computers, this $495 package may become 
an important player in the multimedia market* 

PowerMedia 2*0 

RadMedia’s authoring package is a good bet if you don't need data- 
base support (though the company promis- 
es that for the future). What your $4 9 5 buys 
now is a storyboarding environment that 
enables easy Web distribution with one- 
click hyperiinking and generating of Hyper- 
text Markup Language files* You also get 
hundreds of screen layout templates; good 
support for a wide variety of graphics, video, 
and audio imports; an image editor; and 
illustration tools. This will be of interest to 
people developing educational course- 
ware, Internet advertising, entertainment 
titles, and corporate communications. 
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Corel's Click and Create, with its time line 
and storyboard, is especially versatile. 


Jnnovus Multimedia run as 32-bit appli- 
cation s u n d c r Wi n d o ws 9 5 . 

B Lit p 1 a t t o r in - spe cities u p p o rt be co m e s 
less critical as the World Wide Web grows 
in popularity. Already, ToolBook II is pow- 
erfully Web- enabled; it can save applica- 
tions in Fly per text Markup Language 


(HTML) and Java formats, has a browser 
plug-in, and offers templates for building 
applications distributed via the Web, 
Authorware also offers a browser plug-in, 
and end-users can configure Authorware 
an d Icon Audi or run-times as helper app I i - 
cations. Imiovus Multimedia plans Inter- 


net capabilities for the next version, due 
out in November. 

In the final analysis, ToolBook II is our 
top pick because it does the best job of bal- 
ancing ease of use with a rich set of fea- 
tures. Innovus Multimedia, which takes a 
m ini maiist, Po we r Pc > i n t-like a p p roach, 
would be our second choice, especially for 
developing simple presentations. O 

David Seachrtst has tested software for NSTL 
for 10 years, concentrating oit desktop publish- 
ing ami graphics , You can reach him at 

dseachrlst@prodigy.com. 

Evaluations in this report represent the judg- 
ment ofBMli technical editors, based in part 
on extensive tests conducted by National 
Software Testing Labs , as documented in a 
recent issue of NSIVs monthly Software 
Digest 7h purchase a copy of that report, 
with N. STL's own evaluations and data* con- 
tact NSTL at 625 Ridge Ptke, Conshohoch 
en f PA 1 9428; (6 1 0) 94 1 - 9600 ; fax (6 1 0) 
941-9950; editors® nstl.cam. Fora sub * 
script ion, call (800) 257-9402 * BYTE Mag- 
azine and NSTL are both operating units of 
The McGraw-Hill Companies. 
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Authorware 3.5 
$4|jP5[$595il^Sradel 

fl MIL 10 MB recommended) 
Macromedia 
San Francisco, CA 
(800} 326-2128 
(415) 252-2000 
fax: (415) G26-0554 
http ://ww w. r ] i acromedia.com 
Circle 1022 on Inquiry Card. 

IconAuthar 7*0 
$1295 ($895 upgrade) 

(480, fl MB; Hi MB recti m me ruled) 

Aim tech 

Nashua* NH 

(800)289-2884 

(503) 883-0220 

fax: (003) fl83*-55B2 

h Up :// m w w.a i m te ch , eu m 

Circle 1023 un Inquiry Card. 

Innovus Multimedia 2,1 
$405 ($150 upgrade} 

[486SX* B MB; 10 MB 

re ru nunc ruled) 


Innovui 

Salt Lake City, UT 
(BOO) 433-1 BOG 
(B01 } 4G3-B2G0 
fax; (801) 484-0561 
http7/www. i n novusmm.com 
Circle 1024 on Inquiry Card, 

ToolBook II Instructor 5*0 
$1005 

(3QGDX.UMB; 12 MB 
recommended) 

Asymetrix 
Bellevue, WA 
(208)482-0501 
fax: (208) 637-1 650 
h Up ://www, a sy m el r i x xti m 
Circle 1 02 5 on Inquiry Card. 

Corel Click and Create 2,0 

$605 (upgrade $240) 

Cord 

Ottawa, Ontario, Canada 
(813) 728-8200 
h t tp :// w w w.cort Uam 
Ci re k' 1 02 G uni n qu fry Cjfr d 


ml ro put is 1.0 

$1196 
ni Fact ury 
Hurlimjamc. CA 

(41 5) 548*0600 

him ;//w w w,m f a c t o ry.com 
Circle 1 D27 on Inquiry Card, 

Grade Media Objects 1,1 

$405 

Oracle 

Redwood Shores, CA 

(416) 506-7009 

1 1 U p : // w w w*o r a d e*com 
Circle 1028 on Inquiry Card. 

PowerMedia 2,0 

$495 

Rad Media 

Pain Alto, CA 

(415) G 17-9430 

fax: (41 5)473-8826 

http :// w w w.rad m cd i a .co m 

Circle 1029 on Inquiry Card* 


126 BYTE NOVEMBER 1996 





It you think file transfer is all we do, 
you need some time away from the office. 


To appreciate how much more LapLinC 
for Windows 3 95 has to offer, alt you have 
to do is hit the road 

Wherever you go-across the hall, across 
town or across the country— if you Ve got LapLink, 
you have everything you need to access anything 
you want on your desktop or your network. 

With this single piece of software, you 
can read and send e-mail* mil databases and 
custom applications, synchronize data and, yes, 
even transfer files. 

Since there’s no need to change apps to 
do all these tilings, there's no need to hang up 
and redial. And since LapLink works the same 


way over modems, IPX an a TCP/IP network 
serial cables, parallel cables, wireless, even tlie 
Internet, there's no need to laboriously reconfigure. 

Anti there s no need Lo worry about 
compatibility Our 16-bit version is built ri gbt 
into LapLink lor Wind owb 95, so connecting 
to Windows 3,1 system? is no problem at all. 

By now, you probably can t wait to get your 
hands on the latest LapLink. So you'll be glad to 
know that upgmding-ftom an earlier LapLink, 
or from another product altogether-is ridiculously 
inexpensive. Call 800-224-7704. Better yet, see 

your reseller. It’ll give you an excuse to get away 
from the office. 


TILING 

SOFTWARE 



©1996 Traveling Software, Inc. Up Link is a regiateral trademark of Traveling Software. I ittp://www -.lrav3oft.com 

Circto 167 on Inquiry Gafd (RESELLERS: 1 68). 
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- % Componentware 


l use AltaVista to 
build BYTE's Metasearcb 
application and realize 
that every Web site is a 
software component. 


Go loc | dev4. Ky'-* com/meteseo. ch pi 

Ml BYTE's McGraw-Hill Metasearch: 
isdn+near+intemet 
BYTE 

Mar 1996 / tnternailm jf Feature 
February 1996 / Cover Ctory / Ton Your TV 

February 1996 / Cover Story / Toil Your TV 

March 1994 / Cover Story / Bull dm? The Data N?h Way 

January J995 / Special feport / The Virtual ftorefrord 

Data Communications 

Tktmrk Software 

M&mt Watch 

The 1996 Data Corm Market Forecast 

Stop Sm?tn? Tfy..dc F,h-:*> 

Memaftmti Nktwork Services 

Brcrau by ZubltctfT cchncdazr 

BusinessWeek 
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UnixWorld Online 

UnixWmld Onltw Hardware Review; }b 001 
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Jtft £ iJ Document Done 


. 


In only a few hours, I created an application that intercepts 
AltaVista search results and grou ps them by site of origin. 


o f twa re com p one ms can t u rn 
up in the unlikdiest places. 
In our May J994 cover story 
(“Componentware," hit p :// 
www. b y t c\ co 1 1 1 /art/94 05/sec5/sec5 *h tm), 
for instance, we pointed out that object- 
oriented programming (OOP) technol- 
ogy iiad tailed to produce a rich harvest 
o f plug- a n d ■ p lay s o ftware oh jec ts . I I t > w - 
e ve r, we s h owe d tl i a t Vi s ua I Basi c custom 
control (VBX) technology— a hastily coi \- 
ccived mechanism for Visual Basic plug- 
ins — had, to everyone’s surprise, jump- 
started a thriving component-software 
industry. 

Fast-forward to 1996. 1 want to proto- 
type a Web -search application that em- 
braces BYTE and five fellow McGraw- 
Hill publications, 1 have only a few hours 
to spend on rite task. What component 
can 1 pull off the shelf and use? Java or 
ActiveX components? They’re coming, 
but they're not here yet. Distributable 
search engines? They exist, but deploy- 
ment across six Websites will take more 
than the allotted few hours. 

As I drove home from work, I sudden- 
ly knew where to find the right compo- 
nent for the job. It was sitting in plain view 
at http: //www, altavista.digital.com/* 
That's right — Digital Equipment's Alta- 
Vista, a public Web site, is also the soft- 
ware component that let me prototype 
the McGraw-Hill Metasearcb ap plica- 
lion before 1 went to bed that night. 

A powerful capability tor ad hoc dis- 
tributed computing arises naturally from 
the architecture of the Web. This month's 
column demonstrates that fact, in a com- 
pel ling way, using AltaVista as an exam- 
ple. But the technique that I describe here 
applies equally to The BYTE Site or any 
public Web site. My intent is only to dem- 
onstrate the technique and consider how 


it enables large-scale software compo- 
nentry. For commercial-grade solutions 
that leverage AltaVista, check out the 
AltaVista Business Extensions at http:// 
a 1 tav i sta. so f t wa re.digital.com /si te m a pi 
nfbusextcn.htm, 

Web Site as Software 
Component 

Brad Allen, who created Quarterdeck’s 
WcbCompass, first showed mo how a 
Web site can work as a software compo- 
nent, At Fall Comdex in 1 995, lie plugged 
The BYTE Site into WcbCompass and 


showed how Quarterdeck’s product 
could add value to our site’s native search 
function. How was this possible? It there 
is a telnet on your system, try doing this 
experiment: 

telnet v#ww. by te.com 80 
get / 

The above sequence transmits an HTTP 
GET request to the BYTE Web server and 
then asks for the server’s root document. 
What telnet subsequently spews forth 
will be the Hypertext Markup Language 
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Web Project 


0 


n-Line Componentware 


(HTML) source text of BYTE’s home page. 

Internet nc weom c rs a re o (ten s u rp ri _se d 
to learn that the Web is built bn such a sim- 
ple mechanism. Old hands just take it for 
granted because they’re familiar with oth- 
er Internet applications that work the same 
way. For example, telnet to dev4 * byte 
« com on port 1 1 9 and enter help ro reveal 
the NNTP command set of BYTE’s news 
server. And below is a way that you can 
query the BYTE archive and our Virtual 
Press Room for documents that contain 
references to NNTP; 

telnet dev5*byte.com 80 

get / eg i ■ bl n/sw2 * pi ?keywords= 

nntp&index-both 

Like all Web sites that run scripts to gen- 
erate pages. The BYTE Site has an implic- 
it API. It’s not documented, but it's easy 
to discover* just run an interactive search 


and then view the source of the results 
page* There you will see how the form 
variables keyword s and index control the 
several search engines that are running on 
the site* 

When you query interactively, those 
variables are transmitted by way of a Tem- 
porary Hie using the HTTP POST method. 
However, an equivalent command line 
that uses t he I ITTP CiET method, as shown 
above, works just as well. 

A Naive Implementation 
of Metasearch 

A little interactive experimentation with 
AltaVista revealed the API that I needed to 
call to implement Metasearch* 1 exploit- 
ed AltaVista’s fielded search capability to 
isolate a set of Web sites, like this; 

q^hos t : www , byte * cotit+and+hos t : 
lantimes .com+and+nntp 


I couldn’t expect users to telnet to Alta- 
Vista and type this junk* So my first naive 
i m p le met uati < u \ was a Web form that cal led 
a BYTE Site script that returned another 
form that called AltaVista. 

Sound squirrelly? it was. I needed the 
hr st form to capture the search keywords, 
i he script to interpolate the keywords into 
a Common Gateway Interface (CGI) re- 
quest template, and rile second form to 
present the final request to the user as an 
action that could be invoked via an HTML 
Submit button. 

When Javascript and VBscript stabilize, 
they’ll eliminate the need for many of these 
CG l gym nasties * Sim pie acti ve -c I ie n t tec h - 
nology could have streamlined my naive 
implementation. But if Metasearch did 
nothing more than point the user’s brows- 
er at AltaVista, I’d still call it naive. 

The finished application does more* It 
adds value by i ntercepring the results tha t 


Getting Along with AltaVista 


W eb-component interactions run back 
and forth along a two-way street. The 
BYTE Site now uses AltaVista as a compo- 
nent of Metasearch, But conversely, Alta* 
Vista uses The BYTE Site as a content-pro- 
viding component. We’re the source of about 
5000 of the nearly 20 million pages In Alta* 
Vista’s vast index. The API that AltaVista (or 
any robotic indexer) uses to access The BYTE 
Site (or any Web site) is the same as the one 
that humans use: uniform resource locators 
(URLs). Thus, you don't need to do anything 
special to make your site a pluggable Alta- 
Vista component. 

Somo Webmasters worry- with reason- 
thal a robotic indexer will fetch too many 
pages too quickly and render a site unre- 
sponsive to normal users. That isn't a prob- 
lem with AltaVista, which adapts dynamical- 
ly to your site’s ability to pump out pages. 
When t first heard about AltaVista last win- 
ter, I was amazed to learn it had already in- 
dexed our site. 

Why the surprise? After a few other ro- 
bots had applied heavy suction to our server, 
I added a “pig report” to my daily log pro- 
cessing* It highlights visitors who pull more 
than t percent ol any day's pages. These 
high- volume customers am invariably Web 
crawlers, I like to keep track of who they are 
and how they use the data they vacuum out 
of my server* 

But AltaVista never showed up on the pig 
report. Its inventor, Louis Monier, later ex- 
plained why. Scooter, the AltaVista spider, 


measures the time it takes to fetch a page 
from each of the hundred-odd sites it visits 
concurrently. It multiples that interval by what 
Monier calls a “good -guy factor” and wails 
that long between fetches. Thus, Scooter 
can concurrently fetch once per second from 
a major site on a T3 link, and once every 5 
minutes from a minor site on a 28,8-Kbps 
dial-up link, 

The Robot-Exclusion Standard 

There's an API that can govern site/Web- 
crawler interaction, It’s called the robot -ex- 
clusion standard, and your site implements 
it by placing directives into a file called 
robots . 1 xi at the Web-server root. Here 
is the robe i . i - 1 file that I use on several 


AltaVista’s Altruism 

Problem: Robotic indexers can clog your 
Web site by trying to fetch too many 
pages too quickly. 

Sol u 1 1 on : A I t a Vist a’ s In d exe r, called 
Scooter, multiplies the time it takes to 
fetch a page by a ’‘good-guy factor* 11 
Thus, Scooter dynamically adapts itself 
to each site's ability to send out pages. 

Result; Scooter may call upon a major 
site with a T3 link to pump pages at a 
rale of one per second, while the rate for 
a site wilh a 28.0-Kbps link may be one 
every 5 minutes. 


BYTE Site development servers to lockout 
robots completely: 

User-agent: * 

Di sallow; / 

Why? A few months back, I did an Alta- 
Vista search and turned up URLs pointing 
not only to http://www.byte.com, but also to 
a backup archive on one of my development 
servers, I checked its log and found that 
about 5 percent of the official site's traffic 
had diverted to the backup server Worse, 
the archive was several months out of date. 

How did this happen? I’d let a page on 
Ihe official site include a pointer to an unre- 
stricted subtree on the backup server* Scoot- 
er found the hole and jumped through, Yikes! 

To prevent Inktomi and WebCrawlerand 
the rest from following suit, I plugged the 
hole using access controls and (for good 
measure) robu ■ • * : ■ * . But AltaVista to this 
day remembers these unofficial URLs, and 
there's no way I can make it forget them* 

An ambitious fix would be to regenerate 
the archive on the backup server, substitut- 
ing redirection headers for documents* My 
less ambitious fix was to lock down the back- 
up server and rig it to tell people to look in* 
stead on http://www.byte.com. If you're one 
of those people, I apologize for allowing the 
sorcerer’s apprentice to run amok. Learn 
from my mistakes and use robots, t xt 
(along with regular access controls) to pro- 
tect what you don’t want to publish. 
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BUSINESS MULTIMEDIA: Wo, it's 
not an oxymoron. And Bill Gravinsky, 

VB and C + + jock, knows it. Bill 
has redesigned the existing 
sales automation system 
to reduce errors and 
increase productivity 
of new in-house 
reps. His charter- • 

develop a friendly v * 

r i A 

GUI, make it easy 
to update product 
and customer 
information over the 
network -and have it 

done by Friday, 

So Bill's using INNOVUS 
Multimedia, Cool and useful - that ' s 
business multimedia. Question is 
what are you going to do with it? 
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What areyow going 
to do with it? 



$250 BIG ONES: Business muj L i mod in 
is nor ions business, And it has 
a hq ; r ious sou nd , too : "Cl ia cl i i i kj /' 
That's right -because if yon 
bui l cl a cool \ jus i ness 
app with INNOVUS 
Multimedia f you 
could win any or 
all of five $50, 000 
cash awards, 
j So if you're 

** a yo-yo freak like 

% 

Bill Gravinsky, 
you could amass 
the wo rid ' s larges I 
yo-yo collection* 

Wacky, yes, but he ia 
building a killer app, 

Do the same, and the cash 
could be yours, instead of his. 
Question is, what are you going 
to do with it? 


grand 
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Web Project 


On-Line Componentware 


Plugging In the Linux Box 

A months back, analysis of tho keywords used to search The BYTE Site revealed that 
§ \ Linux ranked fifth. Clearty, a lot of visitors knew something I didn’t, and I resolved to find 
out what. 

Today, a PI 60-basod Dell running the Caldera distribution of Linux is an increasingly im- 
portant pillar of The BYTE Site. All our conferences run there; IN ND supports newsreaders, 
and Apache provides on alternate Web based view. I transfer fifes between Windows NT 
servers and Unix servers using Samba, a nifty SM B utility that makes the Linux server look like 
an NT peer file server. 

And when I found that the key component of Melasearch {a Perl 5 module called Wire.pm) 
didn’t like my NT Perl setup, I didn’t waste time figuring out why. (A lot of Perl tools, though in 
principle are portable, in practice work better with Unix,) It was easier to build and run Meta- 
search over on the Linux box, so I did. 

What’s delightful about Web development is that the components you build can float effort- 
lessly from one platform to another. NT and Unix offer complementary strengths. Exploit them 
both. And if you want lo deploy a Unix system as part of the mix, Linux is a really useful one. 


AltaVista returns and grouping them by 
site of origin (see the screen on page i 29). 
You could achieve this effect using ad- 
vanced active-client technology — a Java 
program or an appropriately scripted Ac- 
tiveX control* Or, since these technologies 
are not yet widespread and stable, you 
could do it on the server side with conven- 
tional CGI techniques. Because l wanted 
u ) w n te the appl i cat i o n i n a f e w h i m rs and 
know it would work on most installed 
browsers, 1 chose the latter approach. 

Script Control 

There are several Perl libraries that you 
can use to call uniform resource locators 
(URLs) from your own Perl scripts (see 
CPAN, the Comprehensive Perl Archive 
Network, at many URLs, including ftp://frp 
.digitaJ.com/pub/plan/perl/CPAN/). Two 
that P vc tried are Roy Fielding’s lihwww- 
p e rl {! i tip ; //w\v w, i cs . uci , ed u /p 1 1 b/ a rca d i a / 
libwww-perl/) and Jim Richardson f £\Vi re 
. p in ( http ■ // w w w. m arh s . usy d * ed u . a u : 
8 0 0 0/ j m r/pe rl/Pcrl Cod e, htm l ) . 

For arbitrary reasons, I used Wire.pm, 
but libwww-perl (or another equivalent 
package) would also have worked. With 
any of these, you can pass a URL to a library 
function that “calls” it and u re turns” the 
resulting HTM L document (or perhaps just 
an HTTP header), which you assign to a 
Perl string variable. Then you can use Perl's 
unparalleled string-handling power to 
analyze and act on the result page. When 
that page is program output, it will typi- 
cally exhibit a regular, repeating structure. 
Parsing these kinds of pages is like shoot- 
ing fish in a barrel. 

There was one complication* Rather 
than issuing a single request that combines 
all the Web sites that are checked on the 
form, Metascach instead issues one re- 
quest per site. Why? AltaVista chunks its 
results across a series of pages that must be 
fetched sequentially A search that pro- 


TOOLWATCH 


QuickDNS Pro 

$290 

Men and Mice 
Reykjavik, Iceland 
Ii11p://www 
.menandmlee.com 


Who says you need a Unix box to provide 
DNS service far your site? QuickDNS Pro 
docs it very nicely on a Macintosh, 


duces hits for all the selected sites often 
won't represent each of those sites on the 
first results page. That mandated a multi- 
request strategy. 

One approach would be to thread a se- 
ries of requests using the URL that's behind 
the Next link on every AltaVista result 
page. Rut how to decide when to stop? 
One query might yield a few result pages; 
another, dozens. So I opted for one page 
of results per selected site. 

Doesn't that mean each site's results 
aren't fully enumerated? Yes, There are 
other problems, roo. Me rase arch is only 
ascurrentasthemc ist rece n t A 1 ta V i sta v i s- 
it to the sites l list. And it forces you to 
wait twice— once for AltaVista to return 
the results to The BYTE Site, and again for 
Metasearch to process them and return a 
final page to you. 

Metasearch isn't a real solution. Some 
commercial-grade solutions are available 
from Digital, including one that will "cus- 
tom crawl” a group of sites and maintain 
a separate index for that group. 1 describe 
Met a search here only to show how the 
Web is transforming software develop- 
ment evert more profoundly than it's trans- 
forming publishing. 

A Web of Components 

It should be dear to you now that you 
can use rook such as libwww-perl and 
Wire.pm to quite easily construct your 
own customized link checkers and Web 
spiders. Why bother? Well, IVe tried a 
bunch of shareware and commercial link 
checkers, and none that I’ve found can 
integrate easily and well with my site-man- 
agement procedures. 

But spiders and link checkers merely 


scratch the surface. Imagine a cousin 
to Metasearch called Metaorder, which 
would automatically spring into action 
when you ordered a subscription to BYTE 
using our site’s order form* Metaorder 
might need to update four or five differ- 
ent databases in different locations around 


BOOKNOTE 


Where Wizards 
Stay Up Late: 

The Origins of 
the Internet 

$24 

by Kalie Hafner 
and Matthew Lyon 
Simon and Schuster 
h ttp :// w w w, si m o n s a ysxo m / 

Tales from the sixties, when the Internet 
was just two tin cans and same string. 

the world. Each of these databases might 
use a different engine and ru n on a differ' 
cm OS, but all could be available (behind 
layers of encryption and authentication) 
on the Web. 

Metaorder could therefore orchestrate 
a heterogeneous two-phase commit* The 
“APIs” at each of the sites will have been 
built anyway to support browser- based 
interactive execution of these several tasks, 
per corporate intranet objectives. Once 
that’s done, it shouldn't take 18 worker- 
m onths to p rote type Met ao rd er. It sh oul d 
take a day* El 

Jon Udell is BYTE’* executive editor for new 
media. You cun contact him by sending e-mail 

to jon u@dev5. byte. com* 
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OS Strategies 

How to sort out the technical merits and shortcomings 
of tomorrow 's versions of Unix, Windows NT, and Mac OS. 


EVQ 

special 

report 



Your Next OS 

Consider these six key issues before 
committing to a next-generation 
OS strategy. 

Page 134 


Unix Leads the 
64-bit Charge 

64-bit OSes can address massive 
amounts of memory. But where are 
the 64-bit applications? 

Page 139 


Unearthing Cairo 

Cairo now may be a set of new 
features for Windows NT. Can it help 
Microsoft’s enterprise push succeed? 

Page 145 


Copland, Revisited 

Apple’s upcoming OS offers new 
microkernel and hardware-abstraction 
services to compete with the other 
OSes. But when? 

Page 151 
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SPECIAL REPORT 


YOUR NEXT OS 

What to consider when evaluating 
next -generation operating systems. 

By Dick Fountain 

I n this Special Report, we’ll evaluate the next-generation 
implementations of three major OS platforms: Unix, with its 
continued enhancement of 64-bit architectures; Windows NT 
and the stops and starts of what has been known as Cairo; and Apple’s 
Copland, which will arrive piecemeal over the coming months rather 


CPUs, Th e Ca i ro d ev el ( )pme nt e f f o rt wo r k ed a t re fin i ng th e e x i st- 
ing t)iread*al location algorithms to achieve better load balanc- 
ing between the CPUs* 

Apple desperately needs to provide SMF ability for Power 
Macs to keep its traditional high-end graphics users from defect- 
ing to NT to reduce rendering times. Copland will introduce SMP 
with the microkernel's Thread Manager, which can allocate 
threads to multiple CPUs. However, backward compatibility' may 
constrain Copland’s SMP abilities. 

Unix has supported multiprocessing for years, and most mas- 
sively parallel supercomputers run Unix-derived OSes, The main 
commercial Unix variants, such as SCO, Solaris, and UnixWare, 
all support SMP, and such systems often run with up to 64 CPUs. 

CONFIGURATION MANAGEMENT 

Perhaps the greatest single disadvantage of PCs today is the night- 
marish difficulty of maintaining large numbers of them. Every 
new peripheral requires new drivers, which get updated fre- 
quently. Current PC OSes offer little assistance to a system man- 
ager who has to install new drivers on hundreds of machines. 

Mature software version control has become a critical issue* 
OS upgrades commonly overwrite — without asking — system 
DLLs with new versions that break existing software installa- 
tions, The Windows 95/NT registry scheme, for example, is inad- 
equate and should be strengthened or replaced. Copland will 
track software revisions with a service called Patch Manager. 

Unix management has traditionally been a matter of main- 
taining many text-based configuration files, the contents of 
which are a mystery to all but the gurus. Windows NT and the 
Mac OS have the advantage of GUIs and interactive configura- 
tion utilities. Even so, the sheer number of PC peripherals ven- 
dors has made management more and more arduous* Hence 


than as one integrated package. 

Whether you’re committed to one of these platforms or 
you're considering a switch ro a different one, the decisions 
you make today will affect your OS strategy for years to come. 
How do you begin to evaluate tomorrow's operating systems? 
Starr by analyzing six key areas, 

ROBUSTNESS 

An enterprise-level OS ought to run in protected mode and 
employ preemptive multitasking, so errant programs can he 
killed off without bringing down the OS itself. Windows NT and 
Unix both offer such protection now. However, some people 
are concerned about the robustness of the new kernel-mode 
graphics driver scheme in NT 4.0 (which will presumably persist 
in forthcoming versions) compared to the slower but safer 
scheme in earlier NT versions. 

Copland still represents only a partial answer to Macintosh 
robustness. Copland’s new microkernel runs applications, as far 
as possible, in protected memory, but it must allow kernel access 
from old applications to maintain System 7.x compatibility. 

MULTIPROCESSING 

What’s driving the move to multiple CPUs? Partly the perfor- 
mance requirements of network servers; partly processing-mien* 
sivu client-side applications, such as rendering 3T> graphics 
and calculating large spreadsheets. These applications don't 
require massively parallel supercomputers, just rather modest 
symmetrical multiprocessing (SMP) systems that use shared mem- 
ory and an OS that automatically distributes multithreaded appli- 
cations over different CPUs. NT already supports one to four 
processors, and machines like Intergraph N four- Pentium graph- 
ics PCs are exploiting NTs multiprocessing capabilities. At the 
same time, specialist vendors like Sequent run NT with up to 2H 
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Plug and Play becomes viral, anti its absence has stalled wider 
ac ce prance o f Wi n do w s NT , 

Th e Macintosh has long been blessed with true plugand play 
and easy configuration (possibly due to less nonprop rictary hard- 
ware). But with the growth of a clone Mac marker, this could 
become an issue, Copland’s hardwa re abstraction scheme, which 
organizes device drivers into related families, will maintain some 
discipline while still allowing third-party vendors to differenti- 
ate their products. 

NETWORK CONFIGURATION 

As networks grow, an administrator must get help from the OS 
to remotely configure systems and share configuration changes. 
Windows NT centralizes user management onto a single prima- 
ry domain controller. But if network growth requires multiple 
domains, it becomes a beast. Microsoft's plan is to organize mul- 
tiple domains into a tree 
structure like that of arch* 
rival Novell’s NetWare 
Directory Service (XDS), 

Future versions of NT will 
also support multiple mas- 
ter domain controllers, giv- 
ing remote branch offices 
connected via WANs more 
independence while still 
maintaining system coher- 
c nee. M i c ro s oft al so p Ians 
r eto ole d d i re cto ry se r v i ces 
t o si m pi i fy m a nagi ng m i xe d 
networks by uni fy i ng log- in 
and administration proce- 
dures. The Open Directo- 
ry Services Interface (ODS1) 
is intended ro do for direc- 
tory services what Open Database Connectivity (ODBC) does 
for database access: make it vendor-independent. 

DISTRIBUTED OBJECTS 

Unix vendors, under the Object Management Group (OMG), 
have spent several years on the Common Object Request Bro- 
ker (CORBA) standard for different systems exchanging objects. 
OMG recently settled on Sun’s Universal Networked Objects as 
the standard for remote interoperability and on Open Doc as the 
compound document model for CORBA 2 . 0 . This conflicts 
with Microsoft’ sown proprietary Distributed Common Object 
Model (DCOM) and ActiveX. To complicate matters. Sun’s Java 
Component Architecture offers a way for Java components to 
talk across the Net. Sun’s approach is backed by Netscape’s 38 
million copies of Navigator, which is ready to accept Java-based 
plug-ins. Netscape is cooperating with OMG to make Internet 
Interoperable ORB Protocol (HOP) the unifying technology for 
Internet objects in all iis future Web browsers. 

This seems to have panicked Microsoft into a compromise: 
It will hand over its ActiveX object technology to a customer- 
driven open standards body (a first). So perhaps customer pres- 
sure might finally force a convergence of object standards. 

64-BITNESS 

Unix vendors worry how Microsoft and Apple plan to push Win - 
tel and the Mac further into traditional Unix domains. The Unix 


solution is to move up to 64-hit OSes (see “Unix Leads the 64- 
bit Charge” on page 1 39). Microsoft has only just started offer- 
ing PC users a fully 32-bit OS: NT not the 16 /32-hit hybrid that 
is Windows 95, 

The main attraction of these next-generation OSes is that you 
can access more memory through 64-hit addressing, A 32-bit 
address space allows up to 4 GB of memory. Until recently, most 
users have regarded gigabyte memories as quite enough (if not 
pure fantasy), hut the rise of client/server computing has lis con- 
tern plating servers that cache huge databases entirely in RAM ro 
speed up access rates. Gigabytes of memory suddenly makes 
sense as a giant disk cache. And a 64-bit address bus and OS can 
access up to 18 billion gigabytes. 

Windows NT already runs on DEG’s 64-bit Alpha chips. To 
push NT as a server OS, Microsoft needs to let Alpha users fully 
exploit its64-hitness, or Unix may tempt them away. However, 

the lack of 64-bit applica- 
tions, plus Intel hoIding64- 
bit addressing for irs next- 
generation Merced chip, 
means that this is not a top 
priority for Microsoft, or 
most of its users, just yet. 

WHERE FROM 
HERE? 

If you’re a Unix user, you 
just have to choose when or 
if you’ll move up to a 64-bit 
version. If you really need 
the huge address space of 
64 bits, you probably 
a I r ea d y k ti o w it. S i mi l arly, 
the question fora Macin- 
tosh user is not whether 
you need Copland but rather how soon you can get it. If your 
graphics work involves high-resolution rendering, then you need 
the assistance of multiprocessing now. Because many Mac 
tools are being ported to NT, it’s becoming a race: The longer 
Copland takes to deliver SMP, the more alluring are the cheap- 
er hardware and existing SMP of NT, 

Windows users face the most uncertainty. For intranets, you 
could use NT, NetWare, or Unix for the server OS, and any of ,1 
dozen choices for your Web servers, Microsoft’s new Internet 
orientation might affect your plans in several ways. The next NT 
shell — with integrated Internet Explorer — is currently in beta; 
it presents an “HTML everywhere 11 desktop that can display 
live Web pages. Even the Windows Help file format abdicates to 
Hypertext Markup Language. Visual Basic’s current incarna- 
tion is temporary, as its forms engine is not based on HTML. Plan- 
ning to invest in a hypertext or document management system 
that doesn’t involve HTML? Think hard. 

Most important, though, you must decide whether Microsoft 
can make the more ambitious features of the Cairo project work 
and, if so, when. OS developments are exciting to watch, but 
excitement may not be what you want when it comes time to 
making decisions. If you can do it, waiting for the dust to settle 
may be the best strategy for the next few months, 01 


Dick Fountain is a long-time BYTE contributing editor who lives in 
London, You can reach him at dickp@bix,com. 


OS Features Checklist 


■ Symmetric multiprocessing 

NT 

Copland 

64-bit Unix 

| support 

1/ 

✓ 

✓ 

Protec te d-mode kernel 

%/ 

✓ 

V' 

Pe ^process m e m o ry prole ct i o n 

t / 


✓ 

Preemptive task scheduling 

1/ 

Not for 
legacy code 

1/ 

M u Et it h read ed axe c ul i o n 

1/ 

✓ 

1/ 

Automatic hardware detection 


✓ 


Component architecture 

ActiveX 

OpenDoc 

Various 

Extensible OS kernel 

64-bit address space 


✓ flu 

Rebuild 

V' 

Fault-tolerant file system 

1 f/^yus 
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Microsoft Windows NT Workstation 4.0 


has the ease of 
It has the power 

It has 



tart 


@ Accessories 

Eh DHumnti " ® Exchange Server 
(g| Microsoft Frontpage 



jd Micro Eg| Microsoft Office 

Staitup 

G|S Visual Basic 4.0 
^ Command Prompt 
Windows NT Explorer 
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Windows 95 . 
of Windows NT. 

computers everywhere drooling. 



The new #Jndow< NT operating system 

has been designed to be the most powerful desktop oper* 
atlng system. And because all that power is controlled 
by the Window s^ 95 in terface, it's much easier to use. 
The total 1 of Windows NT Workstation means 

reliability, security, and easy access to the Internet and 
it's reliable because all applications run in their own 
memory space — so that new game beta won't crash Inst 
week’s work. It's because integrated features 

let you lock your system all the way down to the file level, 
so you can count on applications and data being safe. 


It’s Internet-ready because it’s loaded with built-in features 
like TCP/IP, tiie rer browser and 

integrated i Services, which lets you create a small 

intranet for your workgroup. And because it T s all controlled 
by the Windows 95 interface, you can customize your system 
to work and look however you like. So does all this mean 
Windows 95 Is history? Absolutely not, Windows 95 may slid 
be your best choice, depending on your existing hardware and 
applications. We suggest you dive headfirst into our Web site 
to compare and contrast operating systems to see which 
32-blt desktop Is best for you. 


Microsoft 

Where do you want to go today?™* www.mfcrosoft-com/ntworkstation/ 



WHAT DO LOCKHEED ANIJTHE WEATHER CHANNEL 

HAVE IN COMMON? 




When these companies were fooking lor speed, reliability, 
affordability, and ease of use for remote access and peripheral 
control, they chose a Comtrol serial communications board. 

Control's RocketPort is the industry's fastest 
controller* Twice the speed of Digi's 
This breakthrough performance is achieved 
by putting eight ports and a RISC processor 
onto one chip. 

Using this technofogy, internet access speed 
can be increased 16x from 28 ,8 Kbps to 
460 Kbps full duplex across all ports* 


Corntrol’s software drivers and technical support make 
it easy to switch. We provide drivers for Novell Netware 
Connect, Multiprotocol Routing, Windows NT RAS, UNIX, 


OS/2, and Linux* If you are already using one of these drivers, 
all you need to do is install your RocketPort card. I/O 
mapping eliminates memory conflicts and allows plug and 
play compatibility, RocketPort also gives you 30 times faster 
processing! This host CPU efficiency allows you to add 
more ports or free up valuable CPU time. 


For your additional needs, our technical 
experts are just a phone call away to give 
you step-by-step Instructions. 

See for yourself! Cali 1-80G-926-6876, e-mail 
us at info@comtroi*com 1 or look us up on 
our website: http://wwwxomtroJ.com. 
Comtrol provides a 5 year limited warranty 
and a 30 day risk free trial for ail products. 


Get the best board at half the cost and personalized support from the company that created the multiport 
industry in 1982 — the only company with 14 years of experience.XomtroI. 

Circle 215 on Inquiry Card, 
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Unix Leads 
the 64-bit Charge 

64-bit OSes are moving from the horizon to your desktop. And you get the benefits. 

By Laurent Lachal 


omputer technologies march relentlessly to the 
rhythm of bigger and faster, CPU clock speeds, which 
once seemed fast at 33 MHz, now push past the 200- 
MHz mark. Similarly, OSes that gave us a speed boost 
w irli 1 6-bit a r cl 1 i tcc n ires 11 < ) w arc e vo I v mg to 64 -b i 1 1 ec h 1 10 1 ogy 
to meet the demands of processor-hungry applications, such as 
data warehousing and virtu- 
al reality (VR), 

But if you’re nor setting 
up an on-line transaction- 
processing (OLTP) server, 
h o w m 11 c h ca n you real I y 
benefit fro 111 to day ’ s 64 - b i t 
versions of Unix or tomor- 
row's 64-hit Windows NT 
or Mac OS? In reality, the 
added capabilities of 64 bits 
are narrow in scope. The 
most significant changes 
affect process and file man- 
age m ent and m e m ory ca pac- 
iries. The 64 -bit transition 
I e a ves reas< > 11 a I > I y un to uc I \ ed 
such aspects of OSes as con - 
currency (where multiple ap- 
p 1 i c ati o ns share r esou rce s) , 
scheduling, and security. 

The answer to how you 
can benefit from a 64-bit OS 
ultimately depends on what 
applications you arc run- 
ning, whether your hard- 
ware is tuned for 64 hits, and 
whether your system has the 
mass ive a mounts o f m em o ry 
needed to rake advantage of 
the architecture. In the end, 
the possible advantages of 
64-bit technology come in shades of gray; not die relatively black- 
and-white distinction that defines the performance differences 
between 16- and 32- bit systems. 

Faster Number Crunching 

Process management benefits from 64-bit OSes because the OS 
kernel executes larger instructions that can do more processing 


per cycle. The kernel can also manipulate 64-hit integers to give 
applications faster, more complex number-crunching abilities. 

This increased processing capability goes hand in hand with 
an exponential growth in the memory {virtual and real) that’s 
addressable by each process, A 64-bit memory space can now 
address a maximum RAM of 1 (A bits— -or more than IS billion 

GB — compared to the mere 
2 32 bits {4 C i B) possible for 32- 
bir OSes, 

More and 
Larger Files 

Virtual memory enables an 
application to use RAM as a 
disk cache. In turn, a larger 
disk cache is necessary with 
64-bit OSes because nor only 
can they handle a larger 
number of fi I es, but they can 
accommodate much larger 
ones. Ve n dt >rs a re start i ng to 
speak iit terms of terabytes — 
not just gigabytes — of data. 
Data handling among the 
CPU, memory, and hard disk 
improves with 64 -bit regis- 
ters because the registers not 
only enable the system to 
move data around more 
quickly but can also refer- 
ence a larger number of data 
chunks. 

You don’t need a 64 -bit 
OS just to handle 64-bit-long 
integers, manage large files, 
or get yourself more mem- 
ory, After all, you can use 
several 32-bir instructions to 
come up with a 64 -bit operation, split large files into more man- 
ageable ones, use a parallel design for multiple storehouses of 
memory or opt for a large block of memory residing on a hard 
disk. However, 64-bit OSes are certainly the most straightfor- 
ward technology for achieving these capabilities. 

Beyond these general benefits, 64-bit OSes have distinct impli- 
cations for desktop systems and servers. Desktop applications 
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Special Report 


6 4 - b i t OSes 



To deliver performance improvements over 32-bit systems, 64-bil 
OSes need CPUs with 64- bit data buses for memory and I/O. 


will be able to exploit 64 bits to provide 
Nintendo-like graphics— first for Mi- 
based programs and then for VR-based 
ones. Advanced GUIs are already avail- 
able: Computer Associates’ flagship man- 
agement took CA Unicenter TNG, sports 
a new VR interface. 

On the server side, the very- large- 
memory (VLM) capability of 64-bit OSes 
will first attract developers in specialty 
areas, such as video on demand. The tech- 
nology will then appeal to more rua In- 
st rea m O UP and dat a- wa re h o usi ng a p pi i - 
cations developers, Microsoft has pointed 
to credit-card transaction-authori nation 
databases and worldwide reservarion-sys- 
tem applications for its long-range move 
toward 64-bit NT. 

DBMS vendors and, increasingly, busi- 
ness-applications vendors say they will 
use 64-bit architectures to develop lead- 
ing-edge technology and support their 
! a r ge co rp orate a isto mers. SimiJ arly, Un ix 
vendors have jumped on the 64 Tit hand- 
wagon, partly because it's a way to keep 
Microsoft’s NT development team on its 
toes (prompting Microsoft's vague pub- 
lic comments about 64-bit technology be- 
ing in NT’s future), Unix vendors might 
also find themselves in a battle to keep up 
technologically with the “Joneses”: name- 
ly, 64-bit pioneers Digital Equipment and 
Silicon Graphics. 

The Impact on 
Applications 

Overall, 64-bit technology should have 
little impact on the fundamental architec- 
ture of applications, since programs are 
discrete and rather small data structures. 
However, applications will benefit from 
the following. 

6 4 - hi t h ig h - s p e ei l HQ : G o m in e r e i a I 
applications that shi 1 1 data rather than j list 
massage it can take advantage of the ca- 
pability to boss around larger chunks of 
data more quickly. Devices that require 
improved I/O, including Nintendo’s lat- 
est game station, QMS’s pri nters, and Cis- 
co's routers, also have the ability to ex- 
ploit 64-bit technology. 

64-bit l ogi ail hi ri i h tnetic o pe rations: 
These operations increase the perfor- 
mance of “rocket science" applications 
based on complex data calculations, in- 
cluding satellite-imaging, weathe r- fore- 
cast! tig, technical- modeling, generic- 
research, and simulation applications. 
Graphics also inherently benefit from 
high-speed calculations and extended 


memory capacity, as they are essential- 
ly continuous large data structures mod- 
eled discretely. In addition, 64-bit virtual 
addressing gives a boost to Ol.TP and data- 
ward lousing applications, as well as more 
technical applications, such as compu- 
tational fluid dynamics. Ail these types 
of applications require large amounts of 
memory. 

Large files: This is a gain for all types 
of applications, as new features expand 
software and consume the ever-increas- 
ing hard disk space. 

OS ven d o rs a re p ro m isi ng uni ft ed API s 

and more advanced compiler technology 
for software developers who will need ro 
write code for 64 -bit OSes. Unix develop- 
ers in particular will probably be the first 
to have a unified 64-birUnix API that will 
enable 64 -hit applications to run on any 
of the various versions of Unix that sup- 
port 64-bit architectures. 

You shouldn’t expect an end to diver- 
gent APIs for 64 -bit Unix, although we 
can certainly hope that the number of dif- 
ferent APIs will be diminished. An inter- 
esting twist to the Unix tale is that the in- 
tricacies of 64-bit OSes arc likely ro lead 
to fewer versions of Unix as the smaller 
Unix vendors rally to the bigger ones, such 
as the Hewlen-Packard/Santa Cruz Op- 
eration team, which promises to deliver 


a super 64-bit OS sometime during 1 99K. 

How will OS vendors migrate from 
12- to 64 -bit applications support? Each 
designer team might take a different ap- 
p rc iac h . For i n stan cc, D i gi ta 1 ch os e t o skip 
32-bit applications support, but it released 
a 32-bit translator for Ultrix and VMS to 
64 -bit Alphas. Sun pledges 100 percent bi- 
nary compatibility between its 32-bit and 
64-bit architectures. 

Better Compilers 

The same Solaris binary source will run 
on 32- and 64-bit systems, so it won’t re- 
quire i he recompiling of 32-bii applica- 
tions. However, this feature will come in 
handy only for a while, as recompilation 
is ultimately the only way to produce exe- 
cutables that use the full capabilities of 
64 -hit OSes. This process ill turn requires 
sophisticated compilers that will be crit- 
ical to the competitive edge of 64-bit OS 
vendors. 

Even with a good U-to-64-bit porting 
environment, there’s still the question of 
which applications would benefit most 
from a conversion from 32 to 64 bits, t he 
extra 64 -bit coding is difficult to master 
and can actually decrease performance if 
the application doesn 1 r have the abil i t y ro 
take advantage of the extra power deliv- 
ered by the 64 -bit OS. 
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WHAT 6 i, BITS BUYS YOU 

Feature 

Benefit vs. 32-bit OSes 

Best Applications 

Larger files 

Can process terabytes of data 
(vs. megabyte-size files). 

OLTP; data warehousing; 
higfvend graphics; processing- 
intensive applications; 
general business applications. 

Greater RAM 

Memory can be a maximum 
of 18 billion GB {vs. 4 GB). 

OLTP; data warehousing; 
high-end graphics. 

Faster 

processing 

Can handle more calculations 
faster. 

High-end graphics; 
processing intensive 
applications. 

Faster I/O 

Access times between main 
system and peripheral hardware 
are shortened dramatically. 

High-end graphics; 
general business applications. 


Unix Pushes the 64-bit Envelope 

D igital Equipment's IBM's QS/400, and Silicon Graphics' Ihx arc the only full 64- 
bit OS environments available today. Siemens' Reliant Unix (the merger of Siemens' 
Sinix and Pyramid's DCOSX) should ship by the end of the year. 

Other OS vendors have opted for a piecemeal approach. For example. Sun's Solaris 
already supports 6 4 -bit ext ended -precision arithmetic and large files, which can both ben- 
efit from CPU-specific instructions to speed up networking. You can expect Solaris to han- 
dle file sizes up to 1 TBin 1 997 and to become a full-featured 64 -hit OS in 1998, with a 64- 
bit kernel and 64-bit virtual addressing. 

When will Microsoft deliver a 64 bit OS? Last June, the company promised that Cairo 
would support 64 -bit very large memory (VLM) for applications needing more than the 4 G B 
of memory addressable with 32-bit systems, But the rollout of Cairo continues to be a fuzzy 
target (see "Unearthing Cairo" on page 1 45). 

VLM will most likely show up in Digital's Unix for 64-bit Alpha systems, which already 
can potentially provide 14 GB of addressable storage. This memory space will soon increase 
to 26 GB -significant, but still along way from an 1 Q-billionGB addressable with a true 64- 
bit OS. 


This is why software developers have 
not started to 64-bir-enahle their applica- 
tions en masse, as few of these packages 
act 1 1 a 1 1 y ex coed t he cap a ci ty del i v e r e d by 
32-hit systems. Indeed, 64-bir technology 
is likely to conic hand in hand with mar- 
ket education; this way, companies will 
be able to avoid repeating the m istake that 
Intel made when people realized that the 
Pet tti u m Pro boos ts 3 2 -b it-appl ica cion p er- 
formance hut delivers poor 1 6-bit-appIi- 
carion speed* 

64-bit Technology 
vs. Parallelism 

As important as 64-bit Technology is, it's 
only a small part of some larger changes 
that are currently taking place in OS devel- 


opment, One trend is the fragmentation 
and modularization of OSes, which will 
confine the hardware-specific portion of 
the OS code 10 a small microkernel. An- 
other trend is the adaptation of de facto 
standard OSes to parallel environments— 
specifically, symmetric multiprocessing 
(SMP), a shared-disk architecture; mas- 
si v eiy pa ra lid pro cess i n g (X lPP),asK a red - 
nothing architecture; and clustering* 
The advent of 64-bit architectures is 
interwoven closely with the various ap- 
proaches to parallelism, both technolo- 
gies benefit from the RScDand marketing 
muscle of vendors of relational database 
management systems (KDbMSes). These 
companies are employing 64-bit technol- 
ogy and parallelism to support next-gen- 


eration RDBMS products, such as con- 
tent management syste ms (CMSes), which 
handle structured and unstructured data 
alike* (According to one study, reported 
in the May issue of European Software 
Markets Seryjtce> CMSes will represent 28 
percent of the total European database 
marker by the year 2000*) 

Cost vs. Speed 

The best mix of 64-bit technology and 
parallelism, however, is unclear. “There's 
no easy answer," says Oracle marketing 
director John Spiers* “You have to balance 
cost and need, since infinitely fast is also 
infinitely expensive,” 

Indeed, the RAM needed to hold giga- 
byte-size databases does not come inex- 
pensively, I : or instance, 4 GB of memory 
costs hundreds of thousands of dollars, 
compared to just a few thousand dollars 
for installing an extra processor in a par- 
allel system. On the other hand, accord- 
ing to Jean Jaeque Pairault, senior con- 
sultant of R&D strategy at Groupe Bull, 
you get a decreasing performance boost 
with each added processor. The alterna- 
tive — a complete 64-bit system with a 
lot of memory — yields Increased perfor- 
mance over 32-bit systems. 

Vendors are unsure about how these 
technologies will improve your life. “Par- 
allelism boosts performance in all situa- 
tions, while 64-bit OSes help mostly in 
read-only situations, such as data ware- 
housing," says Arthur Hochberg, Euro- 
pean marketing director for Informix, On 
the other hand, “the large- memory ap- 
proach is more relevant to OLTP than to 
data warehousing, where databases have 
grown too large for current hardware 
platforms,” explains Spiers. 

Alternatively, 64-bir technology may 
nor be the most important issue. “At the 
high end, where people concentrate more 
on scalability than on large memory size, 

| the emphasis is on] solutions that com- 
bine parallel systems with advanced disk- 
storage technology,” explains Jon Barnes, 
R5/6000 hardware product manager at 
IBM ILK. 

The debate goes on. For the moment, 
the combination of 64-bit and parallel 
technologies will prove more beneficial 
ro SMP than to MPP and clusters* Why? 
First, a 64-bir address space dramatically 
improves the scalability of SMP systems. 
Second, both technologies address dif- 
ferent bottlenecks: SMP addresses a pro- 
cessing-power bottleneck, while 64-bit 
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6 4 -bit OSes 


Hardware Platforms 
with 64-bit Muscle 


W hat hardware is available lo support 64-bit OSes? All the leading RISC arehb 
lectures currently use 64 tail designs, Net’s Pentium processors use 64-bil 
arithmetic operations and internal data paths. We expect that its successor, dubbed 
Merced, will be a full-blown 64-hit architecture- 

Processor designers are further along in embracing 64-bit architectures than are OS 
developers. Today, there are 64-bit implementations for CPUs and for the data buses that 
interconnect the main processors with memory and I/O modules. Many data buses are 64 
bits (or wider) to keep up with the CPUs that first implemented 64-bil arithmetic operations 
(Le,, load and store, and then add and multiply). The buses first arrived with a 64-bit internal 
data path and then moved on with a 64-bil external data path and 64-bit addressing. The 
latter enhancement enables CPUs to talk directly to 64-bit-wide memory. 

Ail this lane-widening helps the CPU shuffle and process more data per cycle than in 
32-bit systems. However, 64 -bit architectures aren't the only way to boost CPU perfor- 
mance. Other performance enhancments include larger caches, higher dock speeds, more 
compact silicon wafers, and technologies such as very long instruction word (VU W) for few- 
er hut more complex instructions per cyde, 

Six for 64 

The following companies now offer 64-bit RISC processors. 


Company 

Apple/IBM/Motorola 

Digital Equipment 

Hewlett-Packard 

IBM 

Mips 

Sun 


Processor platform 

PowerPC 

Alpha 

PA-RISC 

AS/400 

RxOOO 

SPARC 


memory reduces the processor-to-disk 
bottleneck. 

Software developers are likely to post- 
pone implementation of MIT , which re- 
quires a real architectural revolution, in 
favor of SMP, which is much closer to non- 
parallel systems. “For people who require 
very high throughput, the real battle will 
be between 64-bit technology and clus- 
ters, “ says Julian Lomberg, Solaris prod- 
uct manager for Europe. The cost/perfor- 
mance ratio currently favors dusters, due 
to the huge cost of memory. 

In the long run, we will see tighter in- 
tegration of 64-bit and parallel systems, 
for two reasons. First, parallel-systems 
ve n d o rs arc m ov in g, albeitslo wl y, to wa rd 
an architecture that combines SMP and 
MIT. Second, the data- warehousing and 
OLTP markets are converging as demand 
emerges for read/write analytical data- 
bases, where decisions from analytical 
work automatically feed into changes to 
production data. 

Technology Mix 

Very few of the 64 -bit-enabled hardware 
platforms that are currently shipping ac- 
tually sport rhe huge memo ry capabilities 
that make a real performance difference. 
Digital acknowledges that only about 30 
percent of its 2000 64-bit Turbo Laser sys- 
tems sold during their first 15 months of 
release have shipped with enough mem- 
ory to actually benefit from the Vl.M capa- 
bility of Digital Unix. 

But standard Alpha configurations 
may soon ship with substantially more 
memory, according to Pauline Nisr, vice 
president for Alpha Server operations. 
"DRAM prices collapsed by over 60 per- 
cent in mid- 1996,” she says. “Digital re- 
sponded with a midrange server, capable 
of 8 GB of RAM; that started shipping in 
June.” Bill Reed, advanced technology 
consultant for IBM's AS/400 business, pre- 
dicts that by the end the century, AS/40 0s 


will ship with at least 40 GB of memory 
and more than 50 TB of disk space. 

Performance First 

In the meantime, we need to closely watch 
how software suppliers take advantage 
of the underlying technology and see 
whether they implement 64-bit technol- 
ogy or parallelism, says Hnchberg. But 
David Hughes-Solomon, director of tech- 
nology at the client/server powerhouse 
SAP, believes end users don’t care whether 


their systems use a 32- or 64-hit OS. “End 
users are mostly concerned about how 
well an application performs, especially 
on a large scale. If it can deliver, then they 
look at the price and decide,” he explains. 

In the same way that most PCs consist 
of a mix of elements running at various 
speeds and bandwidth capacities (e.g,, 
128-bit memory buses, 64-hit graphics 
accelerators, and 32-bit processors), we 
will probably sec a mix of 32- and 64 -hit 
OSes, hardware, and applications. "Three 
to five years,” reasons Hochberg, “seems 
a reasonable time frame for 64 -bit tech- 
nology to permeate the high end of the 
market, while 32-bit technology will keep 
on satisfying the bulk of the market for 
the foreseeable future.” 0 


Laurent Lachal, a consultant specializing in 
IT, is editor of Ell to p ea n S o fewa re M a rkets Sc r- 
vice, a quarterly publication that analyzes 
OSes, applications development tools, business 
applications, and database management sys- 
tems . You can contact him at edi to rs(§ blx.com. 
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Unearthing Cairo 

The next version of Windows NT will flex its enterprise muscle 
by incorporating features from "Cairo.” 

By Mark Minasi 


PiiUJIW nhe first NT developers con fere nee in 1992, 1 Vi 1 1 Cares 
H^WI announced that Cairo would arrive in three years and 
■ would incorporate object-oriented technologies, 

IMMI especially an object file system. Since then, we’ve seen 
Windows NT 3.1, NT 3.5, NT 3.5 1, and most recently NT 4.0. 
None is object oriented, none has an object file system, none is 
Cairo, It seems that Cairo is Microsoft’s sly way of promising 
the world, “Will wc see Plug 
and Play in NT?” “Oh yes, of 
course, in Cairo.” “Will NT 
ever produce world peace 
and cheap antigravity?” 

“You bet — in Cairo.” 

What is becoming appar- 
ent is that we’ll never see 
Cairo as the manifestation of 
M icroso ft's n ex t -ge neration 
operating system. But much 
of the development work 
that went i nto the Cairo pro- 
ject will see the light of day. 

Indeed, some Cairo features 
have already been bolted 
onto NT 4.0, and others may 
beslipsrreamed into interim 
NT releases or will appear 
in the next major release of 
NT sometime in 1 997 or ear- 
ly '98, Either way, don’t 
expect to see a shrink- 
wrapped box of Cairo at 
your corner software store. 

For its part, Microsoft is 
framing its course correction 
in the best possible light; 

Cairo isn’t an OS, it's a set of 
technologies. What does this 
mean for current NT users or 
for those people who are 
contemplating a switch ? H ere’s a rundown of the Cairo features 
you can expect to see in future versions of Windows NT. 

Networking Enhancements 

Windows NT will continue to be Microsoft’s “enterprise" OS as 
the company tries to push into large corporations and pry data 
off mainframes and Unix machines and onto PCs. To that end, 
the company has partnered with companies such as Digital 


Equipment to gain access to big-iron IS managers. But NT is devel- 
oping a reputation more as an excellent OS for workgroup servers 
than for enterprise-level systems. Thus, one of Microsoft’s 
missions is to instill NT with more enterprise character. To do 
that, Microsoft must refine how NT handles domains. NT’s 
domain structure looked wonderful when compared to Net- 
Ware 3.x’s server-based bindery, Novell’s term for a server’s list 

of recognized users. Unfor- 
tunately, domains pale as an 
enterprise structure beside 
NetWare 4.x’s NetWare 
Directory Service (NDS). 

That’s because NT cur- 
rently lets you centralize 
the lists of user accounts for 
a number of servers on one 
single server — kind of a 
secu ri ty se rv e r — ca lied a /; ri- 
mary domain controller. 
Taken together, these servers 
constitute a domain, in 
Microsoft parlance. (NT 
allows you to establish 
“backup” domain con- 
trol 1 e rs as wcl l.) If y o u Ve got 
50 servers in that domain, 
then you have to build your 
company’s users only on one 
server rather than having to 
rebuild them 50 times, once 
on each server. But NT- based 
enterprise networks become 
clumsy when a second 
domain appears, which 
requires administrators to 
manage imerdnmain securi- 
ty treaties called trust rela- 
tionships. The number of 
these relationships can easi- 
ly grow to become almost unmanageable. For example, six 
domains require 30 trust relationships, but in organizations with 
50 domains, the number of relationships soars to 2451), 

One of Microsoft’s main development efforts will be to reply 
to ND5. Instead of having to create dozens of domains, and 
then having to establish hundreds of trust relationships among 
them, you’ll probably be able to creare “trees” of domains. While 
Microsoft hasn’t released much information about this change. 
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Multiple LANs, Single Log-in 

Windows NT Today 


Log-in Log-in Log-in 

i i 

| HT | j Banyui j 
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Enterprises with multiple LANs may 
require multiple log-ins, 


Windows NT Tomorrow 

Log-in 


| 


ODSI (Open Directory Services Interface) 

TTT 

|~ Wf~ | | Banyan jj | NetWare : 1 

ODSI permits simultaneous log-ins 
to different networks. 


Open Directory Services Interface (ODSI) can support unified log-in 
and administration tools for a variety of network operating systems. 


we expect to see a domain tree notion that 
sounds suspiciously like Novell's direc- 
tory trees m NDS. In fact, Microsoft lias 
recently taken to calling its current 
domains-and-trusts model Microsoft 
Directory 7 Services, or MDS. 

Additionally, NT's current notion of 
one primary 7 domain controller and a col- 
lection of subordinate domain controllers 
may give way to multiple master domain 
controllers, a great boon to maintaining 
geographically widespread domains. Cur- 
rently, it's possible (and convenient) to 
put a backup domain controller in a 
branch office. That backup domain con- 
troller can authenticate network log-ins, 
so users in the branch office needn’t wait 
for their log-ins to occur over the slower 
WAN links to the primary domain con- 
troller, In fact, the WAN link can be down 
altogether and users can still log on 
through the backup domain controller. 

What users cdtt’t do now is change 
anything about their accounts: pass- 
words, groups they're members of, etc* 
They can do that only if they’re con- 
nected to the primary domain controller. 
The multiple master domain controller 
model would mean the domain con- 
troller in the branch office could han- 
dle changes locally, reconciling them 
with the other domain controllers when 
the WAN link comes back up. 

The Cairo Internet 

Two pillars of Microsoft's Internet strat- 
egy, the Dynamic Host Configuration 
Protocol (DHCP) and the Windows Inter- 
net Naming Service (WINS), will also see 
changes in future versions of NT, DHCP 
is a system that greatly simplifies installing 
IP addresses and TCP/IP configuration 
information on a new PC. DHCP allows 
you to create a server that hands out that 
configuration information. The problem 
is there's no simple way to provide fault 
tolerance for the server's function— it's 
not acceptable to have two DHCP servers 
on a network handing out IP addresses 
from the same pool of addresses. The 
Cairo development effort is working to 
change that: DHCP servers will be able to 
replicate among themselves so that if one 
goes down, the others know what that 
server was doing, 

WINS, Microsoft's server-based "nam- 
ing" system, sup pons NetBIOS-based pro- 
grams (like Microsoft's own network 
redirector). And it provides translations 
between human -friendly names like 


“Bigserver” and the necessary 7 IP address- 
es like 210J2. 1 1.87, The problem with 
WINS is there already is an Internee stan- 
dard called the Domain Naming System 
(DNS) that handles this chore. NT-based 
Internet servers must run both WINS and 
DNS, and they must somehow persuade 
the WINS server to share its knowledge 
with the DNS server. The Cairo approach 
does away with WINS altogether by wed- 
ding DNS and WINS into something called 
Dynamic DNS, which reportedly is work- 
ing its way through the request- for-com- 
menr process now. 

What’s more, Services for NetWare 
(the new name for the combined File 
and Print Services for NetWare and the 
Directory Services Manager for NetWare) 
will include NDS support, something even 
the NT 4,0 version of Services for NetWare 
lacks. The Microsoft networking client 
will include client-side support for the 
Lightweight Directory Access Protocol 
(LDAP) as well. Microsoft's big push for 
creating unified log-in and administration 
tools sits atop its support of Open Direc- 
tory 7 Services Interface (ODSI), A user con- 
trol too! like the User Manager would sit 
atop an ODSI layer; there would be ODS] 
drivers for NT, Banyan, NetWare, or oth- 
er net works. This ODS Independent User 
Manager would handle user accounts for 
each of those network operating systems. 
Similarly, an ODSI -based log-on could 


perform simultaneous log-ins to different 
networks (see the figure “Multiple LANs, 
Single Log-in”). 

Desktop Enhancements 

While the enterprise is important, 
Microsoft also has to battle for corporate 
desktops. First and foremost is Plug and 
Play support. This is essential if NT's going 
to be a simple- to-ttse OS, given today's 
PCs and rhe market’s embracing of the PCI 
bus. PCI’s great for its speed and flexibil- 
ity, but it is nightmarish to try to set 
IRQs, DMAs, and memory addresses on 
PCI-based machines, which typically 
don't give you a way to control what 
resources your PCI add-in cards claim. 
Plug and Play gets rid of these problems. 

So, why wasn't Plug and Play in Win- 
dows NT 4.0? According to NT product 
manager Andrew McGehee, Microsoft 
just didn't have time. While Plug and Play- 
may be simpler on Intel platforms, putting 
it into Mips, PowerPC, or Alpha systems 
is rough and will require some develop- 
ment support from hardware vendors. 

Microsoft is also vvorki ng to make dri- 
vers for hardware easier to come by. The 
company will merge rhe driver models of 
Windows 95 and Windows NT. Because 
drivers for 95 and NT arc now different, 
board vendors without large program- 
ming staffs often end up ignoring NT driv- 
er development or staying in “perpetual 
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Unearthing Cairo 


Cairo Inside 

An objechorionfed, next- go noration operating system called Cairo 
may never ship. However, future versions of Windows NT will enjoy 
the fruits of the Cairo development effort 


Cairo Technologies 

Microsoft Di rec lory Services 


Dynamic Host Configuration 
Protocol (DHCP) servers will 
replicate among each other. 

Replace Windows Internet 
Naming Service (WINS) 


Client-side support for the 
Lightweight Directory Access 
Protocol (LDAP) 

Support for Open Directory 
Services Interface (ODSlj 


Rug and Ray support 

Merge Windows 96/97 and 
Windows NT driver models 

Bookmark API 


Object File System 


Power management 


What They Do 

Refine how NT handles domains; 
may use a tree structure a la 
Novell's N DS for creating one 
primary domain controller with a 
collection of subordinate domain 
control I ora. 

If one DHCP server goes down, 
another server wi be able to 
take over. 

Successor will wed WINS with 
Domain Naming System (DNS), 
the existing Internes standard for 
translating human-friendly server 
names and the necessary IP 
addresses. 

Provides a low-overhead way for 
clients to access X.SOO 
directory services. 

Create s unified log in and 
administration tools for enterprises 
with a variety of network 
operating systems. 

Simplifies installation of peripherals 
that use the PCI bus. 

A boon for NT users who often 
have to struggle to find appropriate 
drivers for their 0 S platform. 

Restores 1 he screen and PC 
state to where they were when 
you shut down the system. 

Lets you create a pseudodirectory 
that unifies local, network, and 
Internet files* 

Resource efficiency for laptop 
users. 


beta” stage. Microsoft will also try to simultaneously ship Win- 
dows 97 and a new version of NT next yean The two OSes will 
still he quite different, but they'll use identical drivers for 
sound cards, video boards, network cards, and the like. Hard- 
ware vendors will all want to support Win 97, so there'll be tons 
of drivers for Cairo; a bonanza for NT users* 


Ul Updates 

The NT user interface, which went to the Windows 95 style in 
version 4.0, will continue to evolve. Expect to see the “Nashville** 
version of the Explorer, which integrates a Web browser and a 
disk browser* T his may appear before the next major edition of 
NTT, perhaps as part of a service pack* 

An interesting rumor, and potentially the most important Ul 
i rnprnvemem , is the Bookmark API, a set of programming exten- 
sions for the UL Here’s how it would work: You shut down NT 




You Don’t Have To Use 
Brute Force To 
Make Sur_ 

oftware. 




FLEXIm® 

The Elegant Solution 

You don’t have to use the brute force of a 
baseball bat -or dongles for that matter - 
to make sure only licensed, paying users 
have access to your software. There’s a 
much more elegant and cost-effective 
solution: FLE Xlm from GLOBEfrafter. 

The De Facto Standard 

FLEX/M is bundled in over $ 15 billion of 
installed UNIX and Windows' software 
products, making it the de fado standard in 
license management, And in 1995 alone, 
FLE Xlm was used to ship over S3 billion 
in software licenses over the Internet. 

That makes it the de (ado standard in 
electronic commerce tor software, too. 

Even Works With Dongles 

If you still want to use dongles, FLEX/??; 
significantly reduces the number you need 
at a customer site by allowing low-cost 
dongles to be used as “network dongles,” 
and by sharing dongles across different 
products. 

Your Customers Will Like It 

In an independent survey, users preferred 
FLEX/??; cighteen-to-one over other 
license managers. And all of us know 
customers really don’t care for dongles. 
With FLEX/?;;, your customers 
benefit from: 
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Floating licenses - 
allowing licenses 
to be shared over 
a network, while 
fairly compen- 
sating the 
vendor with a 
higher price 
per license. 

# Fully functional evaluation software 
while the vendor knows the software 
will stop after a specific date. 

* Built-in license compliance - 
customers don’t need to buy expensive 
license metering utilities to verify they 
comply with vendor license terms. 

• Installing software where it is most 
appropriate from a hardware 

or administration perspective, 
while protecting your software. 

Windows, UNIX and Java 

If your company develops products on 
multiple platforms, you should know 
FLEX/??; runs on Windows, UNIX and Java. 

For More Information 

Call us at 408-370-2800, email us at 
infofeglobetroner.com or visit our 
website at http://www.globeiiqttencom. 
We’ll be happy to arrange a demo and 
show you how to make sure all your users 
are licensed. 

C ire to 221 on Inquiry Card. 


Number at applications using FLEXIm 



?G00 1932 1391 1992 1393 1994 1935 


Key Features: 

With FLEXIm 

you can: 

* Limit software 
use to licensed 
users 

• License software 
in new ways 

to gain new markets and customers 

Leverage the Internet and CD-ROMs 
to increase sales while reducing selling 
and manufacturing expenses 

Reduce the cost of product evaluation 
programs 

Significantly reduce the use of 
expensive dongles 

Ask about our white paper on 
Electronic Commerce 
For Software 

GLOBEtrotter 

Electronic Commerce 
For Software ' 

http Vtmm globerrorcer.com 
Email: mfo?2gloheironer.com 
Telephone: 40 8-370-2800 
Fax:408 370-2SS4 


FLEX&tt 'm registered trademark and "EJcctronic 
Commerce For Software" is a rnJemjrfc yf 
GLOKErron^ Software. All other ttadcizafil trc 
the property of their respective owners. 
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Unearthing Cairo 


while Word and Exchange are running* 
The system says to Word, “Tell me what 
you’re doing*” Word replies, *Tm on doc- 
ument X at page Ywi tli the cursor on the 
300rh character,” Exchange reports sirn- 
ilar info. When you start up your system 
the next day. Word and Exchange launch, 
and document X loads. The screen and 
state of the PC go back to where you were 
when you shut down the day before. 
Information may become easier to 
find thanks to the Object File System 
(OF 5). For example, if you’re interested 
in pictures of the Space Shuttle, you may 
already have some files on your C: drive 
and others on a D: drive. An FTP site 
may post new pictures, and Web sites may 
also store shuttle images. The OFS would 
allow you to create a pseudodirectory that 
would seem to contain the scattered data 
from all these locations. 



Servers will benefit because network 
objects, such as shared directories, won’t 
be associated with a particular machine. 
You’ll just see a shared object called “mail 
database” and attach to it, without having 
to know what server it’s on. 

Other new features will include NT 
support for DirecrdD and Directlnpur, 
FireWire/P 1 394, and the Universal Serial 
Bus. And for laptop users, there’s power 
management coming, Microsoft says, 

Beyond Cairo 

What must Microsoft address after 
Cairo pushes the evolution of NT? It will 
have to match the 64-bit muscle of chips 
like Digital’s Alpha. Microsoft says there 
will be a 64-bit NT “in the next couple 
years.” Fault tolerance must appear in 
all networking services, and NT’s clus- 
ter! ng“Wblfpack” technology will need 
to move beyond simple support of pairs 
of machines. Let’s hope Microsoft 's fas- 
cination with the Net extends to better 
support for TCP/IP infrastructure issues 
like better dynamic routing protocols, 
better support of static routing over 


Beyond Cairo 

Here’s a wish list of improvements that 
need to be part of Microsoft's long-term 
development plans. 

Support for 64-bit processors 

Fault tolerance for all networking 
services 

Clustering support for more than 
pairs of machines 

Better dynamic routing protocols 

Improved static routing over 
remote access servers 

I Png support 


remote access servers, and IPng, 

But beware of basing your enterprise 
plans on Microsoft plans. Cheap anri- 
graviry may come before Plug and Play 
and other enhancements NT needs. ID 


Mark Mi nasi u rites books and gives seminars 
on desktop ami network OSes. You can reach 

him at mark@mmco.com. 



Highlights 

* Integrates seamlessly into Windows 95 

* Mounts NFS drives from Explorer or 
Network Neighborhood 

• Supports file and record locking 

• Mows central authentication with a 
single server running PCNFSD for 
all NFS connectivity 

* Prints to NFS or LPD print servers 

• Mows Login to all systems with a single 
login name and password or different 
login names for each system 


distinct 


• Mows single-operation logout of all systems 
accessed inrough Network Neighborhood 

• Fine tunes performance parameters 
for each server you access 
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408 . 366.8933 
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Fax: 400366.01 53 

E-mail: byte0distmct.com 
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Disi 

lifts# KlM Emulator for DEC and IBM 4 Systems 


Highlights: 

• TN3270 Emulation-Models 2.3.4 and 5 (for IBM Mainframes! 


• 3179G Vector Graphics & 3279S3G 

•TN52SQ (24xB0. 27x132) (for AS/400) 

• VT52. VT1D0. VT220. VT320 & VT42B 
emulation (for DEC and UNIX Systems) 

• Customizable keyboard layouts, 
poppads and session profiles 

• VBA Advanced Scripting Language 

• DDE, HLLAPI, EHLLAPI. WinHLLAPI 
and Visual Basic " 1 

• Available fer Windows 3.11, Windows 
95 and Windows NT 




Free 
Evaluation Copy 
at... 


distinct 

408 . 366.8933 

- WWWi hltpi/MwJsl ind.com 
Fax; 40066.0153 

E-mail: bylemagStf i si ind.com 
F aitfcte 408,366,2101 
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SPECIAL REPORT 


Copland, Revisited 

A closer look at how the microkernel and hardware abstraction 
services will strengthen Apple’s upcoming OS. 

By Tom Thompson 


or more than a year, Apple has provided tantalizing 
glimpses of Mae OS 8, its future OS, which is more 
commonly known by its code name of Copland. 
Unfortunately, much like Microsoft’s Windows 95 
launch, the release of Copland has been plagued with delays. 
The expected shipping date has slipped from this year until 
well into 1997, (For BYTE’s previous coverage of Copland, see 
“Apple’s New Operating 
System,” June 1995, and 
“Copland: The Abstract 
Mac OS,” July 1995.) 

A t the A ug us t M nc Wt > r I d 
trade show in Boston, Apple 
CEO Gilbert AmeltO an- 
il ounce d a new blueprint for 
OS releases. Instead of a 
monolith ic re l ease o f s y ste n i 
software, as happened with 
System 7, Apple will release 
portions of Copland piece- 
meal over the next year. 

Component 
of the Month 

This piecemeal plan has sev- 
eral benefits. First, the devel- 
opment breaks into man- 
ageable chunks for the 
system-software engi neers. 

Any hugs that appear alter a 
release are probably due to 
i h e n e wly introduced OS 
components, which simpli- 
fies code maintenance. 

Second, some of the 
promised Copland tech- 
nologies will get into the 
hands of users without their 
having to wait for Apple to 
roll out other portions. For example, an OS release slated for the 
middle of 1997 will provide many Copland user-interface (111) 
elements, Java support, and a much-needed multithreaded 
Finder update, as shown in the figure “Copland Architecture” 
on page 152. (The improved object-based Ul, with sophisticated 
messaging and scripting functions, was the easiest part of the 
Mac OS to win early release.) 

Finally, the staggered -release schedule means that Apple 


can craft some of these components as 680x0 code. Thus, some 
of Copland’s features — but not all— will be available to own- 
ers of 680x0-based Macs. 

This incremental -release strategy has problems, too. Cop- 
la n d's elements can ’ r a 1 1 sep a rate co n v e n i end y i n to discrete cor 1 i - 
patients. The most glaring examples: System 7.x ’s File Manager 
and pans of die I/O subsystem (still emulated 680x0 code). Releas- 
ing these crucial parts as 
native code early would 
boost the performance of 
PowerPC-based Macs and 
Mac clones, but, says Apple- 
Soft vice president Jim 
Gable, “Much of the file-sys- 
tem code is tightly coupled 
to the preemptive features of 
the Copland microkernel: 
There’s no way to separate 
them.” 

71 1 i s p I a n al s o a f fects lie w 
PowerPC Platform systems 
n ex t y ea r : S u c h sy s te m s w i I ! 
need a special System 7.x to 
m a n age the h a r d w a re a b - 
straction for each hardware 
design. Finally, Apple must 
work closely with third-par- 
ty developers to spot and fix 
problems that these small 
releases might cause to appli- 
cations software. 

In Apple’s favor, ir has 
experience in extending the 
OS in stages. Separate re- 
leases of QuickDraw GX, 
Q u i ckTi m e, Q u i ek D raw 3 D, 
and Open Transport added 
new capabilities to System 
7.5 without revamping the 
OS code. Furthermore, Apple has been designing parts of the 
system software as Open Doc components. I bis helps the plan 
because Open Doc is a modular architecture, the very thing 
required to ship the OS as parts. 

With all these sudden changes in direction, trying to figure 
out exactly what Copland is requires a scorecard. 171 review 
the Copland system architecture first, then focus on the latest 
information available on the microkernel and I/O abstraction. 

continued 
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Copland Architecture 

Its modular design allows system software to be released in stages. 
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(_] Exists In System 7.x, 
to be upgraded later 
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(Open Transport Lx] 


As of now, Copland consists of several 
parts: microkernel, core system services, 
and tasks. The microkernel performs all 
low-level services directly with the pro- 
cessor or hardware: task creation (pro- 
gramming the processor’s memory man- 
agement units [MMUs] to set up a separate 
memory space and access rights), sched- 
uling (with the processor's interrupt 
mechanism and rimers), and task control 
(which uses processor-specific atomic 
instructions for low-level messaging and 
semaphores). 

Modular Microkernel 

The microkernel has a modular structure 
that lets other software modules (e.g., 
ones that implement a virtual memory 
hacking store or perform memory allo- 
cation) plug into it without modification. 
This differs from some Unix kernels, 
where adding a new service requires you 
to rebuild the kernel. The microkernel's 
design also supports symmetric multi- 
processing (SMP) on systems that have 
multiple processors. A low-level multi- 
processor API has been available for spe- 
cial-purpose applications under System 
7.x, and it will work under Copland. 

The core system services are clients 
of the microkernel. They implement a 


number of services that higher- level por- 
tions of the Mac OS rely on. These ser- 
vices consist of either DLLs or Open Doc 
components. Some of them are familiar 
services, such as Code Fragment Manager 
(which loads and unloads PowerPC code 
libraries), Process Manager (which man- 
ages task creation )j and Mixed Mode 
Manager (which handles transitions 
between native PowerPC code and the 
680x0 emulator}. 

However, there are also many new ser- 
vices, such as Patch Manager (tracks soft- 
ware patches), System Notification Ser- 
vice (coordinates tasks), and Dynamic 
Memory Allocation Service (no more 
fixed memory partitions). Some core soft- 
ware utilities have obvious functions, such 
as Debug Services, Interrupt Services, 
Timing Services, and Exception Handler. 
Another utility, Server Manager, creates 
and controls special-purpose processes, 
as described below. 

The last part of the OS architecture 
consists of tasks. A task is a basic unit of 
program execution in Copland. Processes 
consist of one or more tasks and use a 
common set of memory and system re- 
sources. Notable examples of processes 
are the Finder (the shell application that 
manages the L^esktop screen and han- 


dles certain file operations), Printing S er- 
vices, and FileSharing (which implements 
peer-to-peer network services). 

A process’s code might he located in 
HAM or on disk, and it has its own stack 
and register set. Even better, because of 
Dynamic Memory Allocation Service, 
such code need not occupy a contiguous 
section of memory. Instead, a process's 
code fragments can be located anywhere 
in memory, arranged as necessary to best 
fit a limited amount of RAM, 

The familiar Mac application consists 
of a main task the Process Manager sets 
up, plus any threads this main task spawns 
via the Thread Manager, Mac applica- 
tions can create one or more threads, 
which implement single paths of execu- 
tion, For new Copland-aware applica- 
tions, the microkernel can schedule the 
tasks to execute simultaneously, which 
improves load balancing on the system. 
It's important to note that certain parts 
of Copland's services (e.g., the Quick- 
Draw graphics engine) contain nonreen- 
t ra n t code . Th c ref o re, an y fas k usi n g t hese 
services must be scheduled to execute 
cooperatively (he., one at a time). Typi- 
cally, these are applications because they 
make heavy use of the UL 

Because the Process Manager creates 
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Adobe FrameMaker 5 on Windows 95 & NT. 
Makes short work of long documents. 



Adobe" FrameMaker" 5, the leading document publishing software, automates your time consuming 
authoring, formatting, and page layout tasks. And now its multi-platform' support includes Windows" 95 
and NT. Adobe FrameMaker lets you easily create long documents like books 
with cross-references and indices. What’s more, it’s the perfect tool to distribute 
critical documents on the Internet and intranet, making it easier than ever to publish online product documentation, business 
proposals, engineering specs, training manuals and more. If you’ve got a big job on any platform, now you’ve 


Download a free HTML plug-in from 
www.adobe*a)m/special/hotamalc 


got the power to meet the challenge. For more on Adobe FrameMaker 5, call i -800-388-9883 extension 23708. 


If you can dream it, you can do it: Adobe 


"Alto avaikblf qn WltuktWl 3.1, Macintosh* Power Macintosh", and UNIX: SunOS: Sun" Solaris** HIVUX, Digital UNIX'. Silicon Graphs IRIX’, tflM* AIX 1 Adobe, the Adobe logo, FrameMaker amt the inline, 
“If yon can dream it. you tan do it 1 * arc trademark* of Adobe Syitetns Incorporated. All other nurk* are the property (if their restive companies. 0\Wi-. Adobe Splcin* Incorporated. All rights rant'd. 
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Copland achieves hardware independence through a layer 
of interface libraries and plug-in modules. 


and launches each application's main 
task, it ensures that only one main task 
executes ara rime* The microkernel, cer- 
tain core system services, and any task that 
doesn't rely on graphics can operate un- 
der preemptive time scheduling. Pro- 
cesses that provide specific functions but 
don’t need a UI— such as those that han- 
dle file-system and network services — are 
called servers, 

Copland's architecture thus makes 
Apple's release plan possible. The sched- 
uled mid-1997 release, for instance, con- 
sists of a new process (the Finder), which 
System 7.5 treats as an application. This 
release will also provide afi assortment of 
DLLs rhar implement the Copland Ul 
elements and the Java virtual machine, 
which, again. System 7,x’s Code Frag- 
ment Manager can handle. 

Memory Matters 

Copland's microkernel provides memory 
protection and address -space isolation, 
except for existing System 7,5 applica- 
tions, The microkernel, drivers, and cer- 
tain servers execute in the PowerPC pro- 
cessor's privileged mode. Most servers 
and Mac applications operate in the pro- 
cessor's user mode, and they can obtain 
memory or perform I/O only by making 
requests to the OS. This improves the 
overall system reliability because it en- 
sures that only the low-level OS code can 
directly operate the hardware, such as 
held tug interrupts, modifying the access 
attributes to sections of memory, and con- 
trolling the processor's caches. 

The microkernel provides another 
level of protection by placing servers 
and OS code in separate address spaces. 
Accessing a separate space requires build- 
ing its address using values from page- 
table entries (PTEs) in the processor's 
MMU. Because on ly the microkernel can 
use and modify the PTEs, this effectively 
“walls off ” these tasks from any errant 
memory accesses that a malfunctioning 
program generates. Copland maps the 
microkernel code into every address space, 
so that tasks cati quickly use system func- 
tions without involving cycle-stealing 
mem ory-aeeess m echanis m s, Th is sell u m e 
still provides ample protection, because 
the OS code is marked read-only. 

Ft i r co m pan bi I i t y *s sake, existing M ac 
applications and certain sections of the Ul 
lool box code must cohabit a si ugl <* mem- 
ory space: The System 7.x application 
model expects a contiguous address space 


and unfettered access to some system 
global s. Still, Code Fragment Manager 
flags system code and native System 7.x 
applications as read-only, which offers 
some protection. 

Process Manager also provides an ex- 
tra level of safety. When it loads a System 


7.x application, it places gt ta rd pag es 
above and below the application’s fixed 
memory partition. These guard pages are 
marked with excluded access permission. 
If an application attempts to overrun its 
boundaries, it generates an exception. It's 
possible that a misbehaving application 
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ZvjHxStak™ - Maximum performance at a minimum price. 


Inexpensive Cost Per Megabyte. 

If you need the protection RAID has to offer, but the expense has been holding you 
back, then Artebon's new desktop AjuxStak is your solution. For about the same 
price as many standard 3.5“ drive subsystems, AjuxStak gives you all the bene- 
fits of RAID. By purchasing the RAID system to fit your needs, you can expand incre- 
mentally without the limitations or cost of a pre -configured box. And AptxStak Is 
the only desktop RAID solution that offers the high availability and redundancy once 
available at the more expensive enterprise level. 

Removable, Redundant and Reliable. 

AjuxStak gives you the utmost in reliability with features like true hot plug remov- 
able disk drives. Independent front-removable power supplies and rear removable 
cooling fans provide both high availability and easy serviceability. Optional hot 
plug removable AftxRAlD controllers can be configured for dual failover provid- 
ing you with the extra redundancy needed for mission critical applications 
AjuxStak supports RAID levels 0, 1 r 0+1, 3 or 5 for complete flexibility and opti- 
mal performance in your environment. 

1 -800-USA-ARTE 



Superior Price-Perfor mance 

Don't let the low price of the 
AjrtxStak tool you. Exceptional 
performance and excellent trans- 
fer rates are packed into our com- 
pact 3.5' “ form factor, AjuxStak 
outruns the other RAID systems on 
the market with a 4B6-DX£ 
processor resulting in extremely 
fast transfer rates at all RAID levels. Fast-wide end-toerd interfaces, multiple drive 
channels and custom ASICs contribute to maximum performance at a minimum price. 


See our web «« 


for more dJcta-ls 
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Investment Protection, 

Wish AjuxStak you can incrementally upgrade into the RAID system of your choice 
as your needs grow From a single desktop unit to a powerful serve- configuration, 
you never sacrifice your original Apt* investment. Desktop RAID systems start at 
■1GB and can be expanded easily and incrementally to over 100GB, And, 
AjuxStak is compatible with virtually any platform including Sun, HP, SG, 
Macintosh and PCs running Windows N Windows 95. 

So call Artecon today and see how we stack up! 


http://www*arteconxom 

E-mail: stakad@artecon.com 


Visit us at COMDEX Fall *96 Booth #S7011 


Enterprising solutions for your enterprise. 1 ™ 
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might corrupt the data of another appli- 
cation, because everyone can modify 
any of the dara inside this address space. 
However, given the address -space isola- 
tion and write- protection safeguards, 
Copland is significantly more reliable 
than its predecessor, which has no pro* 
rection mechanisms. 

The payback for this compromise is 
that users can carry their existing body 
of Mac software to Copland and expect 
it to work* Applesoft's Gable admits: “If 
we could rewrite the OS without regard 
for the installed software base, the job 
would be done by now*” 

I/O Abstraction 

One goal of Copland is greater indepen- 
dence from the hardware. Given the 
growing Mac-clone market, vendors need 
to differentiate their systems by distinc- 
tive hardware features* Also, the Mac OS 
needn't rely on erratic supplies of custom 
ASICs that have, on prior occasions, 
crimped sales. 

All I/O operations — from hard drive 
to video to pointing devices— are grou pcd 
into families (see the figure “ I/O Abstrac- 
tion” on page 154). An I/O family is a set 
of software components to perform spe- 
cific I/O services. If a task uses the SCSI 
family, that in turn uses interface modules 
(called plug-ins) to operate SCSI devices. 

For example, one application might—* 
via the OS — call the SCSI family to per- 
form file I/O to a device on the SCSI bus. 
Tile SCSI-family module calls the plug-in 
that manages a SCSI hard drive. Next, a 
scanning application uses the SCSI family, 
but this time the SCSI-family module calls 
a plug-in to control a color scanner* 

The I/O family provides an interface 
library that implements device functions 
and exports data structures for use by 
the applications or the OS. Although an 
I/O-family module provides one interface, 
it might have two sets of interface li- 
braries: one for user-mode tasks and 
another for supervisor-mode tasks. The 
OS uses the supervisor-mode library, 
which can be performance-tuned because 
it doesn't require the user-mode I/O re- 
quest mechanism, and no address-space 
conversions arc involved* 

The I/O-family architecture provides 
a remarkable degree of hardware abstrac- 
tion, because an I/O family can call other 
families to route data to the appropriate 
device. Suppose an application calls File 
Manager to perform file I/O* File Man- 


Copland, Revisited 


Apple will release the OS in stages* Open 

Transport for networking is already out* A 

mid* 1997 release will provide ; 

• Native PowerPC multithreaded Finder, 

• Java virtual machine. 

• Advanced user -interface elements. 

• OS ports for 68G*G'based Macs, 

• The Patch Manager’s limited support 
for 6B0*G4rap patching. 

• Complete memory protection for the 
kernel, drivers, and server tasks. The 
kernel provides preemptive scheduling 
with priority levels* 

• Limited memory protection and coop- 
era live task scheduling for enisling 
applications that require user interface 
(necessary tor compatibility), 

• Support for multiple processors* 
QuickTime 2*5, QuickDraw 3D, etc., 
al re ad y m ui t i processor- re a dy. 


ager first calls a file-system family. This 
family calls a file-system plug-in, which 
implements a particular os file format, 
such as the Mac's 1 1FS or Windows NT's 
NT File System (NTFS)* 

The file-system plug-in next calls the 
block-storage family, which orchestrates 
operations on large -capacity, random- 
a ccess st o ra ge dc v ices , such as hard d ri ves , 
CD-ROMs, or digital videodiscs (DVDs). 
This family in turn calls a disk-driver plug- 
in or a network plug-in if t he target device 
is on a network. If the disk-driver plug- 
in is called, it might call the SCSI family or 
the AIA family, depending on whether the 
target device is a SCSI or an IDF drive. 

Adding a new device usually requires 
writing a driver that conforms to the 
Open Firmware specification (IEFF- 1275- 
W4) and a suitable plug-in* Practically, 
the Mac OS probably won’t use an NT IS 
plug-in, because you normally access such 
storage indirectly through a networked 
NT server* I iowever,that you could write 
such a plug-in shows that the microker- 
nel is completely uncoupled from iis file 
system* So, if Apple uses a better file-sys- 
tem format later, it can add a plug-in with- 
out revamping the system software* 
Furthermore, access to new device 
interfaces and peripherals is vastly sim- 
plified. Normally, you'd have to wait for 
a new QS release to gain use of a new 


device interface (e*g.*, IEEE- 1394 Fire- 
wire). With Copland, you simply add a 
Firewire board and the corresponding 
plug-in modules that handle the Firewire 
interface* You then connect a peripheral* 

The Once and Future OS 

The major problem with Copland: When 
will it finally ship? While the incremen- 
tal-release strategy is difficult, Apple has 
shown it can add new capabilities to Sys- 
tem 7.x without overhauling the OS code. 
Open Transport's release is a prime exam- 
ple* This Copland networking technol- 
ogy was in users' hands last year, letting 
Apple fix bugs and time performance 
before Copland itself ships* Still, releas- 
ing the microkernel as soon as is practical 
helps Apple, because it will significantly 
enhance the Mac platform* 

First, Copland will boost the perfor- 
mance of PowerPC systems by eliminat- 
ing almost all the emulated 680x0 code* 
The staged- release schedule also offers 
the possibility that some Copland services 
will appear on 680x0-based Macs. The 
new memory services will also make ef- 
ficient use of available system RAM* 

Another major benefit is that Copland 
will exploit the computing power of mul- 
tiprocessor systems. The OS will distrib- 
ute tasks, which server applications cre- 
ated by calling the microkernel services, 
among the processors for better load 
ha I a n cing. ( Fc ) r co n ipari bill ry , a ppli cations 
that spawn threads via Thread Manager 
must be cooperatively scheduled.) 

Technologies such as QuickDraw 3D 
and QuickTime 2*5 already use reen- 
trant code and can automatically leverage 
the power of a multiprocessor system 
under Copland* The multiprocessor sys- 
tems from Apple and DayStar Digital pro- 
vide the hardware necessary for work in 
this area* 

Finally, Copland's hardware abstrac- 
tion will let clone vendors offer a variety 
iil systems. One vendor might opt for low- 
cosi parrs, while another might provide 
advanced high-performance peripherals 
for vertical markets or custom jobs. This 
variety lets you pick the system that best 
fits your needs, and the competition will 
hold the line on system prices. 0 

Tom Thompson is a BYTE senior technical 
editor at large tvith u i!*5*E*E* degree from the 
University of Memphis. Yon am contact him 
on the Internet or BIX at tom thompson 
@b)x,com. 
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First Desktop RAID 











for SPAR® 


RAID Storage Subsystem 




RD10 RAID 

Throughput Performance 

j&400fpm F/W SCSI-2 HDD) Mby tes/sec IO$/sec 

Sequential Read (masc) 16.8 1307 

Sequential Write (max) 17.2 1247 

Random Read (max) 9,0 620 

Random Wrtle (max) 13,0 357 

HD10 RAID Subsystem Specifications 

RAID Levels Supported 0, 1, 3, 5 1 6, (0*1) 

Processor 33 MHz 32bii RISC 

Ca eft e Memo ry 8Mbyte s la 1 26 M bytes 

Channels 2 host channels 

6 disk channels 

Disks Supported 3,5", 1" high 

SCA-2 or 66-pin connector 
Fast/wida Single Ended SCSI-2 interface 


Features 

• High Availability 
True RAID data Integrity 
* Fastthraughput-17mb/sec 
■ Up to 25.2GB storage 
SPARC/SUN pirn box 
form factor 
► Easy to use GUI 

When you need your cata safe, 
reliable, and ready, the Inleg rix RD10 
delivers high performance with low 
cost per Mbyte 

Thanks to a dedicated 33MHz RISC 
processor and enhanced RAID technology, 
combined with dedicated I/O processors for each 
drive and host, the RD10 reaches throughput 
speeds in excess of 17Mbytes/sec. For high 
availability environments, dual fast/wide SCSI ports 
make your data available to two hosts simultaneously. 
Five different hardware RAID levels, hoi spare disks, 
and hot-swappable drives keep your dala safe and secure. 
Data automatically and transparently rebuilds on the spare 
drive eliminating downtime and data loss, Data integrity is 
assured for all mission-critical applications. 

The RD10 Graphical User Interface eliminates the need to 
type obscure commands found buried in the back of a service 
manual. Historical performance software analyzes and fine tunes 
your RAID. Configuration and firmware upgrades can be handled 
automatically. RD1Q staius and context-sensitive online help are 
made instantly available. All with the dick of a mouse button. 

RD10 RAID Stora ge Subsystem 

Compatible with Solans and Windows NT 

HHIHiHHHIliHlMHi 
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inf eg rix 


Corporate Headquarters 

2001 Corporate Center Drive 
Newbury Park. California 91320 
Tel: 800-300*8288 / 805-376-1000 
Fax: 805-376-1001 
Email: sales@integrix.com 
http: //www. integrix.com 


Asia 

Beijing, PR. China 
Tel: 6610-253-5305 
Fax: 8610*253-5306 
Seoul, Korea 
Tel: 622-515-5303 
Fax: 822-515-5302 


C IK© intagtu- Inc . Snagftx and orw- im*gns ore trademarks antf UWS, KjS. SEC, RD. HA. SGX. 

TGX. SWS and 5SC am tradsmaska of |nl*grto, Inc AH tradi-marks mentioned aro (ft* property nf «r**r 
fPSp0CUvC conpan;es Manul attuf pd m USA lnEemat«nalJy supported. 
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call Hour tor special mclnu 

1 - 800 - 864-8008 


Complete Micro-Scope Manual — easy to 
follow testing procedures and detailed error 
code descriptions. See the features list at left to 
view some of the incredible wealth of testing 
capabilities this program contains. 


Govt. Orders: NSN-703Q-01-421-6459 


* Gel tne nest, most accurate 
lull-system diagnostics package 
toralluour problem PCs. 

* Low-Leuei Formats all bard 
tiriues including ides. Allows 
relocation ol Track 0. 

* uiorks with any pc regardless 
of o/s: nos. windows 95 & NT. 
0/S2, uniK. noubii. etc. 


2 Micro-Scope 

floppy disks — 

containing the host 
PC diagnostic tools 
on the market. 

Conies with lirnh 3.5" 
and 5.25" disks to 
work with any PC. 


Fully o/s independent 
diagnostic software... 


Call jhr upgrade pricing & 
complete new features list! 


M ICRO SCOPE Universal Computer Diagnostics was developed to satisfy 
the expanding need for accurate system diagnosis in I lie rapidly growing 
desktop Computer market. Patterned after super-mini and mainframe diagnostic 
routines, MICRO-SCOPE runs independently of any standard operating 
system, and is therefore at home on any machine in the Intel world. Speed, 
ease ofmse, and razor sharp ACCURACY are a few of the advantages that arise 
from tins system independence. Jerry Poumelle awarded MICRO-SCOPE it 
I’OST-PROBR (he User's Choice Award in die May 1994 issue of Byte Magazine, 
saying: "You name it, this tests it. If you maintain PCs you'll love IV* 


♦ LOW-LEVEL FORMAT— Performs low-level format on all hard drives 
including IDE drives. ♦ TRUE HARDWARE DIAGNOSTICS— Accurate testing 
(d CPU, IRQ's, DMA's, memory; hard drives, floppy drives, video cards, etc. 

♦ RELOCATES TRACK l) on hard drives that support relocation. ♦ IRQ 
CHECK— Talks directly to hardware and shows I/O address and IRQ of 
devices that respond ♦ o/s INDEPENDENT — Does not rely on o/S for 
diagnostics. Talks to PC at hardware level. All tests arc full function regardless 
of O/S (i.e. Windows, Novell, UNIX, 0/S2). ♦ IRQ DISPLAY— Show hits 
enabled in IRQ chip for finding cards that are software driven (Network, Sound 
Card, etc.), ♦ MEMORY DISPLAY — Displays any physical bit of memory 
under 1 MR. Very useful for determining memory conflicts and available 
memory space. ♦ AND MUCH MORE,.. We don't have enough space here for 
everything this software can do! 


^Universal 
Diagnostj 

TOOLKIT 


Loop-had 
9‘pin serial 
and 25-pin 
pings, used 
I/O port testing. 






100% accurate results 





Micro-Channel Adapter Card— 

(behind Post-Probe card) allows Post- 
Probe to be used with Micro-Channel 
equipped computers. 


H S3 Optional Tutorial 
and PC Trouble Shooting 
Videos — Call for titles and 
current prices, A wealth 
of technical help at your 


Post-Probe Diagnostic Card — 
when Post-Probe delects an error, 
a 2 digit BIOS code will display on 
the card telling you exactly what’s 
wrong with your PC, 100% com- 
patible with 111 ISA, PISA, Compaq 
and Micro-Channel PCs, 


Extensive Post-Probe Manual — exhaustively complete, 
containing BIOS error codes for most PCs on the market. 
Look up the 2 -digit error code in this manual and instantly 
diagnose your PC's problem. Also contains common chip 
diagrams, descriptions and complete troubleshooting tips. 


Tri-State Logic Probe — works 
with Post-Probe and enables testing 
down lo individual chip level 


Durable Zip-up Leatherette 
Carrying Case — all your tools 
in one organized easy to cany 
toolkit 
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pc won't boot up? Finn out uitiu 
tast with our unluersai post card.. 


" fc nniii> is [lie only card that will function in every system on the market. The 
1 document;! lion is extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes a detailed reference to the 
bus signals monitored by the card," — Scott Mueller from his globally 
recognized book, u pgrading & Repairing PCs, Second Edition* 

♦ Includes pads for voltmeter to attach for actual voltage testing under load, 

♦ 4 LEDs monitor +5vdc -5vdc + 12vdc -12vdc. ♦ Monitors fii & Lo clock and 
OSG cydes to distinguish between clock chip or crystal failure. ♦ Monitors I/O 
Write and I/O Head lo distinguish between write and read errors. ♦ Accurately 
monitors progress of POST for computers without POST codes, ♦ Reads POST 
codes from any IBM or compatible that emits POST codes. 1SA/ELSA/MCA. 

♦ Compatible with Micro Channel computers. ♦ Dip switch allows easy selec- 
tion of I/O ports lo read. ♦ Includes TRI -STATE LOGIC PROBE to determine 
actual chip failures, ♦ Manual includes chip layouts and detailed POST proce- 
dures for all major BIOSs. ♦ AND MUCH MORE. ..call for more details. 

Govt. Orders: NSIM-7025-01 -421-6467 


micro 2000. me. Makers of Professional PC Diagnostic Tools 

1 100 liasi Broadway, Suite 301, Glendale, California, L ; SA 01205 
Toll Free: 800/864-8008 • Pliuiie: 818/547-0125 * Fax: 818/547-0307 






SFMUrJjSftS 

rttWMC i or twi MM1 H 


Web Site: http://wTSTv.micro2000.coni 
International Orders please call: 

Micro 2000 Australia.,.. ,61-42-574*144 

Micro 2000 UK 44*1462-483-483 

Micro 2000 Amsterdam ...31-206-384*433 

Micro 2000 Germany .49-69*420*8278 

CopjTlubt 0 1996 Micro ift50, [nr. Ml EljKu Kewwd 
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tipy^frodrcAbn 

Why u>e more anil more developer* WJBU-KEY 
to protect their software |jgaifTst piracy? 

v" 1 tmfMfyj fail cuulri u\a a WlflU BOX rmik wi (909 oglu uaw with 
W'l'kJrtt NT, which (hiim tMin 1909! Aha you tin run old ufHw-ihi 
far DOS i ij;k| ndw in j DPS bo* on Windows 95 or N1 Every 
WltJU BOX luintis with a full ^yfiiv warranty 
^ This rnmi Iktdhle *.<• curtly *yi ten l for you, the progrvmimen 
tii ejit Window* initif.ua for prugummingWIUD-BOXiJi and pium- 
lion of afj|itiaiknu Automatic dcttciion of all WIBUBOX vaiiami ,it 
i uii in lit: Tiiritpaioit jiM CJtodUhlc VVEBU BOXtifoi LHT t COM 
.ui.1 At>B u well At PCCiirnJ .nut ft)ISA t.iiil No jpcoil.cvpenMve 
’"neiwurk" itnugto th« ume WlfHhUOX woikifor noylo n.iuom 
.liiii on 4 i w| work w-th biugramiiubfa mage hum*, Pioitct over 100 
ilHtrenl jp|tlui JHCmi Kpcritdy vntfnii aneWlBUBOX Qnu comi- 
ikui APlkvr DOS, Windows Is, 95, NT OSfl, MncOS |nd 
Ntiwiiikt. independent of ttm pi agrairpIfU Uugiuge 
^ Tlit mint mvofdrndly *ucmfty lyvtuin Tor your oittouter. tin* 
Cfid ifttr: I he WlBtl BOX is one of |h« vm.ilUn donjjlcs avaiUbk- 
wnh A unique iknjjn and handling advantage tor yuur ctmqiuiMi A 
|mwei fill Conned Panel applet provide* «jiy In Halation arid tlugntmn 
|Mll tor Jftn4+* uutomei New utoi or program updates tan he lund- 
knf trjr 'Remote Programming" the YVJBU BOX m> your tiufOMKi t PC 

if Tile film l incur* iyyinmi WIBU-KtY doetni pm do a tfinck t|wtk 
in see if the dongle it tonnected q woi k* by encrypting ihitiugh oni 
untom ASK (ath encryption through the WIUU BOX is unnalried by 
i fEAl jljoniluti | block fluff » e. 64 ht keyf, Each dWrypiron lias over H 
011 1 ION variants, eIkikm hy -i 32 hit teletnon code The odds of 
tuftonji ppif tnpgram'* vmiypikm are I in ICSD.and that piotess 
wmikfget }on on fuidn i On ticking any otlivi pi'ugFjnu cuciyptum 



WIBU-KEY on >t4g« 
at tlioio fMflntfl 


SYSTEMS 

Munich. GnriiMity 
Octobrr 21 15. 199* 
Hall H p BnulhAf l 


5] COMDEX 

Tall '96 S2031 


Sands Expu, |.a« V*!j;as 
Nnvc-mlur |H * 11, *9H 



Providing the highest quality Software Protection since 1 989 


Wt are happy to serve you: 
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This symbol identifies 
high performance 
energy-efficient 
computers, moni- 


tors and printers 
that save you 
money and 
reduce air 
pollution by 
"powering EPA 


down" when not in use. 

Be part of the solution. 
Start buying Energy 
Sta^ equipment 
today. To receive 
a list of available 
products, call 
the Energy Slar SM 
Hotline at 
202 775-6650. 



Buy If knd S m. 






InterCon -Products 


PrintServers and PrinterPeripherals 



NeTWaio 

In/ed and 
A|;prCi,'0'j 



Microsoft 

Internet 

Explorer 




m 


Multiprotocol support of 



SNMP (MIB II) 

NOVELL (IPX) 

UNIX (TCP/IP) 

Apple Ether/TokenTalk 
Windows NT (TCP/IP) 
Windows '95 (TCP/IP) 
Windows for Workgroups 



nterCon-ether/token-kyo-fs Prim server 


InterCon-ether/token-hp-mio Printserver 


Hardware Support 

* Ethernet lOBasc2 (BNC), !QBase5 tAUl), 
IQBaseT (RJ-45) 

* Token Ring STPQBMTyplA). 

UTPUBM Typ3) 

Printer / Plotter connections 

* Interfaces for MlO V.5.x printers/pi otters 

- Interfaces for KYOCERA FS printers 

* Interface fur EPSON printers (Type B port) 

- Interface Tor M -Tally MT350/5i 60/380 

* 2x Serial RS232 (Box-Versions) 

* 2x Centronics (Box), lx Centronics (Pocket) 




InterCon-ether-epson 


InterCon-ether-mt 


Features 

■ HTML configurable with Internet browsers 
like Microsoft Internet Explorer or 
Netscape Navigator 

* Multiprotocol support of all mentioned 
operating systems 

* Automatic recognition of the used 
network Connector 

* Software update and upgrade via download 
in Flash-EPROM 

* Printer status request from host computer 

* Automatic protocol recognition 
Printserver * Configuration parameters can be edited 

by software 

Automatic recognition and reaction to 
changes in the network environment 
Supports 64 queues on 16 servers (Novell) 
Easy installation via PCONSOLE (Novell) 


More information ala nit InlcrCun-IVnducls 

SEH Computertechnik Grnhl l. Germany 
S under weg 4 D- 33 649 Bielefeld 
Phone: +49/521/942264) 

Fax: +49/521/444049 

Internet: http:// www.seb.de 

E-Mail: info@seh.de 

CS4d: 100742*1452 


Printserver 





IfJTEfiCON-BOX / INTERCOM -POCKET Printserver 


NTERCON-InFRAPRinT IrDA Primer Adamer 


iNTERCON-MULTlPORT Serial Parallel Adapter 


ecu 

jcn 

Computertechnik GmbH 
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Aj'rftfafa and AlrM^dia live are (rade marks of E* Machine Inc, NettsCatcrier Is a registered trademark of Global Vil lass Comfiiunlcatlofi. 
All other products are trademarks or registered trademarks of thfllf respective owners 1536 Ejc MadtSna, Inc. All rights reserved 
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it’s a rapidly changing world out there and you don't want 
to lose touch with It. So don’t, introducing airmedia live. 
IT'S WIRELESS. We continually broadcast the best of the 
Internet directly to your PC, without needing to be 
on-lino or tying up a phone line. AirMediaLive Internet 
Broadcast Network delivers breaking headline stories 
from sources like Reuters, the latest stock market 
updates from financial sites including Quote.com 
and up-to-the-minute sports scores from services 
like SportsUne. AlrMediaLive never sleeps— you get 
E-Mail alerts, weather forecasts, enter* 
tainment reviews and more. Beamed 
right into your computer. DON'T SEARCH, 

BE SOUGHT. Once you've signed up, relax 
and use your computer as you always do. 

Before you know it you'll have audio and 
visual alerts flying In wirelessly hat off 
the Internet'' and appearing above what- 
ever application you are using. Click on 


’ Myf HOC £l£mas 


one of these alert icons and now you’ve 
got your finger on the pulse ot the web. S "I 
FOR THOSE WHO NEED TO KNOW FIRST. So how do you get 
your hands on this revolutionary service? Simple, install 
a Global Village NewsCatcher along with our award 
winning multimedia software. Then sign-up and keep In 
touch with the world that counts the most... yours. 

Visit us at www.alrmedia.cem or call 1-BOD-AIR-MEDIA. 





Knowing now mokes the difference. 


I 




NewsCatcher 

NewsCatcber front Global Village Communication, Featuring the AlrMediaLive Internet Broadcast Network. New available fn a computer store near you. 
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THIS IS YOUR FASTEST 
LINK TO THE INTERNET! 




£ila Edit yiew 1 

io iooki 

mark. Optic 

)m Directory Window H^lp 




in. 

«i 

" | 

1 

HH 

mh 
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find 


# 

Stop 


Go t q:\ http://www, geosaL com/ 
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What’t Nuwl | 

Wind's Quill | Handbook 

Net Search 

| Net Directory 

Sd ft ware 1 


in i\w liiimict user | mm hu' lines n rT u hiisl ruling* him* 
consuming joke. Stop I icing limilcd In the* technology behind llu* 
phone system mid receive inlomuithm from the internet <|tiickly, 
easily mid digit idly. 

r 

InhiHlmhiuiheiiughi* v 

Network Sy stem Direct 1H! with lUrho \ 
hitemrl. I lens's lirnv it works; Von send 
y i *ur m piesls U ir ( It tin out i * ver your ntd 2N.H n. 
n k « It* m, I Ken will h i; data ret| i iests tire si null hit ui 
it m i n him Is 1 1 nil 1 1 Hive ji isl line fiver slum lard |>l m me ^ 

tin es*l ilien, instead of sending nil tlune graphical home 
iwigis and downloads Itnck Ih rough your 2KK modern, Hie 
inlomitdiun h shot down to your computer via ymir 1 limit T 
Sid dll I e dish, ilie result: Now you run lour I he Internet id 
4IHHili|is T ..l4tjim*s litsler Ilian your 2 HJti modern miming tit its 
iiislesl. Thill's ill You’ve gol the mfnrmation of Hie humid nidi- 
out (lie World Wide Wuil, It’s easy In install, or ue'll do il lor 
yon. f live us u toll, I hey ii* 

isufoa Ml ^ 


Your Entire 
Office Can Now 
I Have The Internet! I 


Only 


A $849 

"At least f5 time* 
faster than your 
klamfani 20 **, ” 
lk a »Miuml rrbw 
tVN^I K/l t^if. 


mtyju 


*M Major speed bump on the so 
entted iiiformntioa snperhiglt 
way tins been c lea ml t hooks 
to He a egad e Systems of 
Cilbtrr 

NiWfciljntfrs, Hiiicnis. 

Arffwu 
KKHNO 


Syste m includ es; 


The Time it hikes to Download 
ti 4.K megabyte file 



• 21" Fiberglass Dish 

• ISA Adapters 

• DirecPC Software 


Pre-Conflgured systems tire | 
available* Starting at $19951 


14,4 Modem 
28.8 Modem 
ISDN 
DirecPC 



2M.2 Minnie 


Minutes 


gl M Minutes 

! Shorter bars are he iter E 


1 . 800 . 292.5742 



GEOSIJ 

t(JMMUhl£AllQ*fS 



Let Geo Sat put the world in your hands. 


SUREAIR 

Etrlwift SaiiMil InshiUtr 

DmrtPC ** i 


ShippsAf nci iocMfti AEt trUrru muM Imr RMA» in .1 tv m jirijfstut coca.Ci.in. 341 il±j mirvcj fact 
^uitiuLpf, tniRU* nhippinj. 1(J$ mlociinj. 7'* CdikvELucmi (Mr. IHiteft CturuvJ. pnx«Wii inJ Seated 
pnof lo thipping AU k»(im jzc ir^itiuLi id t H p ccUW f \o! rcpcai.Lbfe fj tyrofnpt 

teal tctai *]SW f i>rn|uiit>i!itii OcuimtM niclW ccrtun rritnauni, c 4 for ikuikHii^fen netwaL 
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Imagine if you could take all of your forms- based ihua 
and instantly send it to \our database— n<| manual data 
entry; no delays. Slop, imagining and do ll today with 
mXfitrW' the most accurate and affnnhhle forms 
processing software av ailable. 

TELE/tfrm hies the power speed and accuracy yon 
need to automatically collect data from scanned or faxed- 
in forms Using familiar communications — paper and 
pen, fax machines and modems — TELE/orro reads 
hand -primed, typed and filled- in data. 


READS MACHINE 
PRINT TEXT (OCR) — 

READS HAND PRINT 
TEXT [ICR) 

READS OPTICAL 
MARK RECOGNITION 
ENTRIES (OMR |i 

READS BARCODES 


Automated 
Data Entry. 


accuracy 

FROM A TO Z. 


Cardiff Tgst'S oftware 

l‘! I(HE: 61 9-75 2- 520<t FA\ (>l9.7i2-$22 






Eliminating day entry means your .staff will he free 
for more productive activities. Having data entered 
in seconds means increased productivity — you’ll 
work smarter, capture more data, faster and 
with less effort 

Thousands of coinpan ies use iYAf/arm to 
make their businesses more efficient* Join them by 
calling 800-659-8755 today. 

For more information. visit Cardiff Software's 
Web site: httprwwxvvcunlilfsw.com. 


REGISTRATION FORMS, 

SALES ORDERS, CLAIMS, 


CARDS. SURVEYS 


Go From Paper To Electronic Forms 


TM 




CO 

ft! 

Ruhr suite 

fern 9 rpnpiM 

MTrklW Btifi iiii.'i tun 

■ Mi Mdpil 

! 

itiil !■/ *i ft-t Lit, ’ 

hill 

ilili 

urfflylal^y Ibgrivi r 

r .km Hi fc* * hh ll bMl* 

I— mip* 



SRP $299.00 


Call mips at (800) 898-8560 


Also available 
through: 

5SGW6AP 

800-EGGHEAD 


eGQ-555'MALL 

COMPUSA 

8 Q0- COMP USA 


rtkro\tt\KEHOUSE 

800 - 367-7080 

TigerSoftware 

300 - 888-4437 


mips TransForm Suite 

The Total Solution for creating and using electronic forms. 


Includes TransForm™, TransFill™ and WordFill™ 


TransForm - Uses artificial intelligence and multiple OCR engines to redraw your scanned form into 
a fully editable vector graphic, Convert your paper forms lo electronic forms in seconds by scanning 
or faxing them into TransForm, 

TransFill - An MS Access based form filter. Set up complex calculations with an easy point and click 
interlace. Save the data you've entered to TpisRII's database or your own database for future access, 

WordFill - The ideal solution for easily processing forms directly into MS Word, Import forms 
created or scanned in TransForm, including data-entry field information, straight into MS Word. 

i/ Automatically creates intelligent WYSIWYG form templates for use with MS Word for 
Windows and MS Access, ensuring compatibility with the most popular e-mail, routing 
and internet packages. 

✓ Supports calculations, range checking, data validation, look-ups. and multi-database 
look-ups with database attachments to Access, DBase, FoxPro, SQL Server, Paradox, 
Btriev, ASCII delimited, ODBC and many more. 


mips 


Oatafln* Amedeo, Inc, 


Windows 3.1 & 95 Compatible 


let: 61 9-679-4070 Fax: 61 9-679-4073 

13240 Evening Cree* Drive, Suite 311 - San Diego. CA 92128 
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Please visit us 
Ski the FCLC booth at N232 
Main Las Vegas 
Convention Center 
November 18-22, 1996 


BOOST YOUR PRODUCTIVITY. 
INTRADISK™ FROM MRT. 


If you communicate in open or closed networks, you will know all too well that the volume of information a network manages 
and the number of users connected have a significant effect on the access time to the data. Faster processors generally offer only 
a shortterm and expensive - solution to this problem. But now things are changing! The new IntraDlsk from MRT will meet 
both your current and future needs. IntraDisk^ pushes the specific information you require up to the surface. And unlike normal 
storage media, IntraDlsk" utilizes ultra-fast DRAMs, allowing you to access information 100 times faster With an access time of 
under TOO ps, you can process up to 3300 I/O requests per second depending on the application. And thanks to 
its modular design you can start at 128 MB and grow up to 1 GB per unit. See for yourself! IntraDisk" is more 
than just a storage device. It's a complete storage solution. Interested in finding out more about IntraDisk"? 
Simply give a call, send a fax, e-mail us or visit our homepage, MRT micro 
inc, USA , 8400 E Prentice Ave. Suite 325, Englewood, CO SOW - U5A, Phone: 

+ / 303 793 3660 or 888 MRT Sale , Fax: + / 303 793 3126, E-Mail Sales a 
Shipping: MRTUSA@aol.com , WEB site; http://www.mrtno 
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Keep Networks 
Safe from Viruses 

Your network can spread viruses , but it can also help get rid of them. Here's how. 

By Barry Nance 



m he movie Independence Day showcased some clev- 
er humans defeating aliens by planting a virus in the 
alien mothership's computer. The ship— the big- 
gest file server ever- — suffered physical damage and 
crashed. Obviously, the aliens hadn’t heard of antivirus software. 

Couched in a large dose of poetic license, this entertaining 
science fiction tale brings 
computer viruses to ottr at- 
tention yet one more time. 

Here on earth, computer vi- 
ruses are a rea I threat u j yoi 1 i 
data and your networks — 
but aliens aren't the culprits. 

Rather, a few individuals feel 
the need to distribute delib- 
erately buggy software. 

Viruses have been a prob- 
lem for years, of course, but 
their threat is heightened 
today because of our grow- 
ing interconnectedness. We 
now regularly share files on 
servers, download I lies from 
the Internet, and accept at- 
tachments to e-mail mes- 
sages. Any one of these ev- 
eryday activities can load 
buggy software into our 
computers. And no form of 
computer file seems to be 
immune. Java applets. Ac- 
ts veX compi m l*i its , an d wo rd 
processing and spreadsheet 
files all can— and do — con- 
tain viruses. 

Fortunately, there is help. 

A comprehensive backup 
plan and centralized antivirus scanning can reduce viruses to 
minor annoyances. 

Network Vulnerabilities 

Kn countering a virus is riskiest on a network because of the in- 
discriminate way that people share executable files and data 
files alike through the file server. Combine inadequate daMback- 
ups and a virus that's allowed to go unchecked for a period of 
time, and the cost to your organization in lost data and wasted 
time can be enormous. 


Most organizations encourage the use of antivirus tools, but 
virus a wareness is often left for individual departments or remote 
offices to administer. This is a mistake. Centralized, enterprise- 
wide virus detection and reporting are important, and for an 
important reason: An organization must know quickly whether 
it's dealing with an isolated virus incident so it can keep the cost 

of antivirus measures com- 
mensurate with the level of 
threat. The most effective 
antivirus procedures are 
those that apply to an entire 
enterprise, use the organi- 
zation’s network to report 
any problems, distribute 
antivirus software updates 
over tlie network, and, via 
the use of log-in scripts, en- 
force the regular use of anti- 
virus software. 

but even before you can 
deal effectively with the 
problem by launching an en- 
terprise-wide plan, you've 
first got to cut through all 
the vocabulary and euphe- 
misms that have sprung up 
around viruses. Repeat after 
me: A computer virus is a 
buggy program that executes 
on the computers attached 
to your network. It's not a 
germ; viruses don't spread 
tlie way germs do. A virus 
simply copies itself through 
the file system on your com- 
puter or file server. 

An antivirus utility does 
not “inoculate” your system or “disinfect” your PC, It scans 
for known virus programs, removing buggy programs and 
their effects using normal file- or disk- management opera- 
tions. And what seems like an “outbreak” is nor a contagious epi- 
demic, but rather the result of a virus reading your computer's 
clock and taking some sort of action (erasing files, perhaps) on 
a certain date, 

A computer virus is not self-aware. When an unsuspecting 
victim executes a program containing a virus, the virus program 
or program segment copies itself to another program file. The 
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MINITAB 


© 


NEW! Relate 11 runs 
on Windows If, 
Windows 95, end 
Windows NT - 
one product, 
one price! 


Statistical Software. - 

Master your data with ease. ^ 


For over 20 years in over 80 countries, users have experienced the power and simplicity of MINITAB 
Statistical Software. Used in businesses from start-ups to Fortune 500 companies, MINITAB is: 


* Powerfi 1 tl tu id comprehensive - an “all in on e” sta t isl ica l 
software package from basic to complex statistical functions 

* Easy to use - with dialog boxes and prompts every step of t he way 

* Erisy for da ta etii r) f or i mpo rting - e n t er data into M INI'l A B 
worksheets or import data from Excel®, loins'- J and other programs 

* Ready to use right out of the box- with MINITAB Statistical 
Software, there is no lengthy learning process and a simple and 
quick tutorial gets you working right away 


* An i liable on at t ti i iple plat forn is - M INI \ A B Sta tisti ca 1 
Software runs on Windows® ’95 s Windows^ 3 . 1 > 

Windows NT IM , Macintosh and Bovver Macintosh 

* Fully supported on-line HELP is easy and quick plus skilled 
technical specialists are just a phone call away 

* Affordable - priced under US $ 1 ,000 

* Guaranteed- when you purchase directly from MINI ! AH, 
you receive our unconditional 30-day, money-back guarantee 


Moving data 
between MINITAB 
and other packages, 
including Excel and 
Lotus is a breeze 



With MINITAB's 
wide range of 
analytical tools, 
you have complete 
flexibility in 
analyzing your data. 



Your data comes 
alive quickly 
and attractively 
with MINITAB's 
presentation 
graphics. 

DtfeiTine 
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MINITAB has pull-dawn menus for 
all of its statistical capabilities. 
Just dick and work with your dotal 



MINTAB 

STATISTICAL 

SOFTWARE 





MINITAB Statistical 
Software runs 
on Windows '95, 
Windows 3.1, 
Windows NT, 
Macintosh and 
Power Macintosh. 
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To learn more about MINiTAB, 
visit us on our Web site: 

http://www.minlttib.<oin 


MINITAB INC ^ 

Making Data Analysis Easier " 

.UjiULiti Irk . UiKl ErteijirMe Dri¥f. SideC^ir^. PA.USA: 

In l-jirufv. i-idj +44-CUJ 1 Quutk EnTCf*. fn hl4 2J* 4W 

All I runir. irf livit rr^nlttr t 

4? Minitii I ik . 19% MLMTAII it , Lr*L nuA uf Mimijh Lk 


To order MIN I TAB 
Statistical Software, calf: 

800-448-3555 814-238-3280 



Keep Networks Safe from Viruses 


One Virus, Many Consequences 


OS/2 

Kill -C:\shmk M 
Adds “deltree/y C; 
to AUTOEXEC.BAT 



MDMA Microsoft 
Word macro virus 
resident on server 


IAN 


filNlVJ 




□ 

Server 



Macintosh 

Kill MaclD$ (*****•") 
(deletes all files) 


Windows 3.x 

Kill -C:\shmk" 
Adds deltree /y C:" 
to AUTOEXEC.BAT 


Windows 95 

Kill ’X:\shmk 1 ' 

Kill "C;\windows\*|p 

Kill ri C:Vwindows\system\*xpl * 

Damage to the registry 



Windows NT 

Kill 

Kilt 'C:\shmk* 


Once a macro virus, such as MDMA, infects a server, it can create 
cross-platform havoc throughout an organization. 


target program is typically an executable 
file, but it can also be the master boor rec- 
ord of the hard disk. The new copy of the 
virus in the infected program also inher- 
its the ability to copy itself when run. 

Some viruses do nothing else bur make 
copies of themselves. Or they might sim- 
ply display a message on a certain date. 
But others are not so benign — they strike 
by changing or deleting your files. 

It's a popular misconception that vi- 
ruses affect only DOS-based computers 
and that protected- mode systems, such 
as OS 2, NT, and Unix, are immune. But 
viruses can attack these OSes. Viruses de- 
signed to infect native OS/2 executables 
are more complicated to write than their 
DOS counterparts. However, dual -boot 
OS/2 systems that occasionally run DOS 
are su b j cc 1 1 o t he t h ousa n d s o f DO S - b ase d 
viruses. These buggy programs can alter 
boot records and DOS program files on 
OS/2-based machines. 

In addition, we know of two OS/2 vi- 
ruses: GS2virl and Jiskefet. OS2virI re- 
places all EXE files in the current direc- 
tory with copies of itself. As a result, this 


virus is hard to overlook and thus does 
not spread v ery far. OS2vir I displays mes- 
sages identifying the files that it's replac- 
ing as it runs. 


Jiskefet replaces EXE files with a new 
file that contains the original EXE file. 
When the new, infected file is executed, 
it re-creates the original EXE file under 
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EXPLORING. . . 



EXPLORING 

CHEMISTRY 

FOR WINDOWS 

EXPLORING CHEMIS TRY 
contains a large mmvber of 
topics, which include; the 
laws of chemistry; Lavoisier, 
Dalton and Proust; the 
weighted balance of chemical 
reactions; matter; pure 
substances and mixtures; 
elements and compounds; 
atoms and mo-lecules; atomic 


The EXPLORING series is a multi-media 
collection for Secondary School students, 
designed specifically to help them learn in 
a simple and intuitive manner. It is not 
intended solely for students but also for anyone 
wanting to increase and broaden their knowledge of 
a specific subject. The user can learn all the information 
either by following the topics step by step or by navigating 
through the contents. Learning is pleasant and the results are 
guaranteed thanks to particularly sophisticated multi -media 
techniques, such as the use of graphics for a more effective 
understanding of the contents, hypertext links for moving 
from a given topic to other related ones and helpful functions 
for searching for the best-known terms. 





models; the orbital quantum 
model and chemical bonds, [t 
is also possible to select the 
elements on the basis of their 
chemical and physical properties 
and to make a comparison of the data 
tor several different elements by 
creating a graph, 


EXPLORING PHYSICS 

FOR WINDOWS 

EXPLORING PHYSICS is split up into several learning units 
covering the main topics of physics: the measurement of physical 
magnitudes; units of measurement; the analysis of experimental 
data; from the analysis of data to physical laws; speed, 
acceleration and force; equilibrium in stiff bodies and fluids; 
energy, temperature and beat; and electricity and the related 
phenomena. 
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EXPLORING 
BIOLOGY 

FOR WINDOWS 

Exploring Biology deals with a 
large number of topics l hat cover 
experimental analysis, scientific 
methodology, the instruments of 
scientific enquiry, the features 
underlying life, including the 
molecules that make up the 
structure of sugars, lipids, proteins 
and nucleic acids. The cell and its 
components, glycolisjs, Krebs' 
cycle, cellular respiration* 
fermentation, chlorophyll related 
photosynthesis, genetics, nucleic 
acids. DNA and RNA. DNA duplication, proteic synthesis, cell reproduction, 
Mendd's laws, sexual reproduction, modem genetics, genetic diseases, Darwin's 
and Lamarcks theories of evolution, proof of evolution, evolutive mechanisms, 
the origin of life, (he classification of life-forms, the binomial list, classification 
criteria* The kingdoms into which living beings are divided are also dealt with: 
the Viruses, the Mnnera. the Protista, the Fungi, the Phniue and the Animal iu. 


EXPLORING 


MATHEMATICS 

FOR WINDOWS 


EXPLORING MATHE- 
MATICS covers a range of 
many different topics: sets and 
their relationships, classes of 
equivalence, real and non-real 
numbers, operations and pro- 
perties, algebraic expressions, 
monomials and polynomials, 
logical operations, equations and 
di sequa lions, systems of 
equations and disequations and 
their performance, 1st and 2nd 
degree equations, radicals, 
parametric equations and 

biquadratic equal ions. 


Available in Engldt, German. Spaiuxh .tiid Imiiati 
Ms tsos iftd WIDOWS m r^mrrtd tr*krP4iiH3f 


FIN SON fir 


Minimum configuration: 100% MS-DOS cumpmibte PC, CPU S03S6 or higher, 4 Mb of RAM { 8 Mb an- recommended b hard 
disk with 6 Mb of available spite?, mouse * VGA graphic card or higher, Windows 3. 1 or higher. 

Recommended: Windows compatible audio curd, Windows compatible printer. 


Via MonltipLifciana, 1 5 
2Q124 Milano (ITALY) 

To!. i3S-2-£69a7Q3E 
Fax + 3D-2GG0B7O27 
E-MAIL: flnsan® finson.it 

FINSON (UK) Ltd, 

Parallel Housta - 32 London Road 
Guildford - Surrey GUI 2AB 
Tot *J*1 ^83451 650 
Fax * 44 - 1 4S 3 -452 144 
E-MAIL: finfion@tinson.co.iJh 

For mend Intocmahon and demon 
hltp :// www.tin.EiJQ n cam 
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another name and then executes the orig- 
inal file* Jiskefer h nor particularly ef- 
fective at finding new files to infect* Sim- 
ilar viruses in the DOS world have never 
spread exceptionally well, which suggests 
that Jiskefet will not pose any significant 
threat to OS/2 systems* 

Both Windows 95 and NT are fertile 
ground for the spread of DOS viruses, as 
well as viruses specially targeted for Mi- 
crosoft’s two latest OSes. Every unique OS 
requires individually tailored antivirus- 
protection software. 

Viruses that infect files typically install 
themselves as memory-resident TSRs. 
Win 95 and NT support TSRs running in 
DOS sessions. These memory- resident vi- 
ruses can in lect new programs or floppi es 
as they are used. Some file- infecting vi- 
ruses fail in the NT (and OS/2) environ- 
ment because they attempt to use undoc- 
umented and unsupported DOS features. 
A memory-resident virus can’t spread 
directly between separate DOS sessions, 
but any program executed in a DOS ses- 
sion that’s running a virus will likely be- 
come infected. continued 


Threats and Countermeasures 

Viruses can infect an enterprise via server files, floppies, the Internet, 
or remote connections. Each entrance requires a different protection plan. 


Internet 



Threat 

Vims resident on somr; 
nil users at risk 



Countermeasure 

Run virus scan dally* 
Comprehensive backup to 
lost ore data* Audit trails. 


Threat 

Infected floppy, 
local server system 
at risk. Files shared 
or put an server can 
spread* 

Countermeasure 

Virus checker to 
screen floppies 
locally. 


□ 

sf 



Tli neat 

Viruses pass through 
firewalls undetected. 

Countermeasure 

Users must screen all 
downloaikd programs 
and documents before 
use. 


Threat 

Mobile or remote 
users exchange or 
update larpo 
amounts of data* 
Risk ot Infection Is 
greater. 

Countermeasure 

Scan files before 
upload or after 
download. Make 
frequent backups. 



Then this guy walks in and only has two small bags, 
a laptop and what looks like another laptop. 





T A I P E I W 0 It i R 


JUNE 3-7, 
1997 

Taiwan’s IT exports in 1996 
shall read] US$ 25 billion, 
making it the third largest IT 
producer in the world. 

Whether it’s monitors, 
notebooks, maiiiboards, 
scanners, keyboards, mouse 
devices, CD-ROM drives or 
multimedia kits, there’s hardly 
a sector where Taiwan is not a 
potent force. The future of 3Cs 
is closely intertwined with that 
of Taiwan. 

COMPUTEX TAIPEI is your 
link to the world's most 
comprehensive IT sourcing 
center. COMPUTEX TAIPEI 

is also the entire world of 
Information Technology in 
microcosm, coming from Asia’s 
technical leader. 


To be on-line with the future, 
plug in COMPUTEX TAIPEI!. 


T It A D E CENT E It 


COMPUTEX 

TAIPEI 

THE 17TH TAIPEI INT’L 
COMPUTER SHOW 
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OS/2 programs use an executable file 
format that's different from that of ordi- 
nary DOS programs. A file-infecting virus 
that treats an OS/2 or NT executable file 
li kc a DOS file wil 1 1 i kely render the target 
program inoperable. Jit some cases, start- 
ing an OS/2 program from within an in- 
fected DOS session will infect the program's 
DOS stub (the part of an OS/2 program 
that prints “This program cannot be run 
in DOS mode-). 

Word p roce sso r a n d s p read s h ee t m ae- 
ro v i r u se s a re n a sty c ross -plat fo r m p ro b - 
Jems. The destructive MDMA macro virus 
infects Microsoft Word documents and 
has the capability to delete files (see rhe 
figure “One Virus, Many Consequences” 
on page 169). Because this virus is appli- 
cation-based, it works across many plat- 
forms: 05/2, Windows, Win 95, NT, and 
the Macintosh. MDMA infects NORMAL 
.DOT as well as files that use the Auto- 
Close macro. 

MDMA activates itself on the first day 
of the month. The result of an MDMA 
attack is different on different OSes. A 
typical effect; After the damage is done, 


MDMA displays the following text in 
a message box: “You are infected with 
MDMADMV, Brought to you by MDMA 
(Many Delinquent Modern Anarchists).” 

LAROUX is a another macro virus; it 
infects Microsoft Excel spreadsheets. IA- 
ROUX replicates itself blit does not de- 
stroy data. It has been reported by only 
one company, at sites in Alaska and Africa. 

The LAROUX virus infects the PER- 
SONAL. XLS file, which is located by de* 
fault in \M5 OFF 1 C E \ EXC E LVXLSTART. 
PERSONALXLS is a default filename sim- 
ilar to NORMAL DOT for Microsoft Word 
for Windows. If this file does not exist, 
the virus creates it. 

LAROUX uses two macros to replicate: 
auto_open and check_f Lies. It infects 
Excel versions 5 and 7 on Windows 3.1, 
Win 95, NT, and 05/2. Because of rhe way 
it searches for FERSONALXLS (which is 
a DOS filename), rhe virus does not repli- 
cate on the Macintosh, 

Viruses can spread on any system on 
which a program can create or modify 
another program. And they can spread 
between users anytime a program that 


one user runs can create or modify a pro* 
gram that another user can run. 

Viruses aren’t typically network-aware, 
bur there are two notable exceptions. In 
November 1 988, an Internet worm infecr- 
e d t h ousands o f U n ix- b ased machines that 
were connected to the Internet. And the 
CHRISTMA EXEC, a Rexx program for 
IBM ’s VM OS, produced millions of copies 
of itself on computers attached to Euro- 
pean university networks, as well as IBM \s 
own computers. In both cases, the net- 
work structure enabled rhe programs to 
spread rapidly in a matter of hours. With- 
in a day or so, network administrators wad- 
ed in, disabling the programs and clean- 
ing up the mess. 

Recommended Dosage 

So how do you stop viruses from attack- 
ing your enterprise? Stopping your work 
every 10 minutes to run an antivirus util- 
ity is unproductive. But running such a 
utility just once every few years is a wast- 
ed effort. For most organizations, bal- 
ancing safety and productivity means 
running antivirus software as frequently 
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Quantum Physics. Term or Life. 

The Infield Fly Rule. Convergence. 

Ah, we knew that last one would confuse you. 

But then, which of life's complexities is tougher to 
decipher than the Convergence market? 

Where the need for expert Information Technology 
solutions turns every decision into a Pass/ Fail test. 

It can all seem overwhelming. Until you discover 
something nearly one million computing experts already 
know. It's called BYTE, and within its pages 
are the answers and insights iT decision-makers 
trust to make Convergence a reality 
instead of a nightmare. 

Now, we're not saying BYTE can unravel all of life's 
mysteries. But if your company is in the Convergence 
market, or advertising to it, you'll find no one is more of 
an authority on the subject, 

Tire Infield Fly Rule? 

Hey, your guess is as good as ours. 


V 



Why do nearly one million computing experts worldwide read BYTE magazine every month? Because only BYTE 
delivers the global coverage and technical insights that illuminate Information Technology from problem through 
solution. That makes us something of an authority on the subject. And you something of a genius when you advertise 
in BYTE. For more information, call John Griffin, VP/ Publisher at 603.924.2663. Or contact us at http://www.byte.com 

The Global Authority for Computing Technology. 
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as once a day or as little as once a week. If 
your employees frequently use floppies 
or other uncontrolled media to transport 
data, running such a utility daily makes 
sense (see the figure “Threats and Conn* 
termeasurcs” on page 171), 

Unfortunately, the majority of anti- 
virus programs are outdared even before 
you install them; HIM estimates that up 
to five new viruses are written each day. 
Updates thus form an important parr of 
any antivirus policy. A typical organiza- 
tion should plan to update its antivirus 
software at least every quarter. 


To remind you of your potential expo- 
sure, many antivirus programs will an- 
nounce their staleness when a certain date 
is readied. Distribute updates soon after 
the utility displays its out-of-date mes- 
sage, but let users know that if s OK to 
run a utility that claims Ifsa few months 
out of date, be sure to distribute updates 
to all your sires on a timely basis. 

You should require 100 percent com- 
pliance with your antivirus procedures. 
If you achieve 90 percent, then you will 
have a fairly effective antivirus program 
in place. If your network OS (NOS) is Net- 


WHERE TO FIND 


Cheyenne Software 
Ruilyri Heights, NY 
{516] 404-5110 
fast: (51 6) 484-3446 
http://www.ch errant 

IBM 

Armnnk, N V 
(914)765-1900 
http ://ww w. ib rn .co m 


Intel Corp. 

Santa Clara. CA 
(4GB) 765-8080 
http://www.intd.cnm 

McAfee Associates 
Santa Clara. CA 
(408) 988-3832 
fax* (408) 970-3727 
http://www.mca fee 
.com 


S&5 Software 
International* Ine. 
Burlingtuii. MA 
(617)273-7400 
fax; (61 7) 273-7474 
htt p ://w w w.cl r si i lomn n 
♦com 

Symantec Corp. 
Cupertino. CA 
(408)253-9600 
http://www 
Ay ma liter, com 


TCT-ThunderByte 

Corp. 

Cornwall, Ontario, 
Canada 

(613)930-4444 
http://www 
.thundcrtiy tc.com 

Touchstone Software 
Huntington Beach. CA 
(800) 531-0450 
lift p :// w w w.ant i virus 
.com 


Ware, consider running the antivirus u t ib 
iry in NetWare’s system log-in script. Each 
computer will then scan for viruses every 
time a user logs on to the network. DOS, 
Windows 3.1, Win 95, the latest version 
of NT, and OS/2 all support NetWare log- 
in scripts. 

No Immunity 

Inevitably, every organization will en- 
counter a virus problem. Networked Com- 
puters, especially those running DOS or 
Windows, are most at risk. Networks al- 
low viruses, the majority of which are 
DOS-based, to spread quickly, 

H owe ve r, n o com p ut ing e nv i ro n me n t 
has a natural immunity to viruses. A good 
backup of your data, along with an ag- 
gressive enterprise- wide antivirus strat- 
egy, is ii icxp e n si ve i n su ra nee . D 


Harry Nance, a BYTE consulting editor, has 
been a programmer for 25 years . He is the au- 
thor of Using OS/2 Warp 1994), Intro- 
duction to Networking (Que, 1994), and Cli- 
ent /Server LAN Programming (Qitt\ 1994), 
You can contact him at barryn@t>lx,com. 



The first truly portable, lightweight, multimedia notebook projector built to withstand 
the rigors of the road. Call (800) 447-7692, ext. 443 to schedule your demonstration 
and request your free “The How-To's of Powerful Preset Italians" booklet. 

Lei us show you what portable really means. 


MULTIMEDIA PROJECTORS 


http://WWWtprxm.cum •Mali! Ollier: 0440 i ’.in nil I'ark Hlive, S,in Uivgn, C.\ '>2121.2208 ■ (6 1 9) 457*55110 LAX: <61 9 1 4 57-9647 
Pm*] PM h iHVgliliHVtl Ladviii.H k, 1 1 1 ihe Prosbiu Curppjiiilim. Ughllnuik ha inidein.nk nl the l"i irviin.i CiiiyuiOlfiHi, Ollu*i n.idriiMiks ate ptuprtiy nl Midi uvpeMhv iiuiici 
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THE 1996 MICROGRAFX CHILI FOR CHILDREN COOK-OFF 

TUESDAY, NOVEMBER 19,1996 • 6 PM -11 PM • THOMAS & MACK CENTER lUNLVI 


Let yourself go at this year’s McrograK Chili for 
Children Cook-Off— COMDEX/Falls premier charity event 
It'S a zcsty mix of fun, kin, fun— with thin judging 
and armadillo races, all topped off with a sizzling 
conceit by BTQ and the VILLAGE PEOPLE, 

Your ticket to the Chili Cook-Off and concert is 
only $50— or $25 for the concert alone. And most 
important, it all goes to support the vital work of 
the National Center for Missing and Exploited 
Children (NCMEC). 


******* 
CHiu fa* 

CHWltlfrJ 




A RECK FOG HQtE 


For ticket information, call the Chili Hot Line today 
at 1-800-357-7255. Or visit our red-hot Chili Web Page 
at h Up :// ww. mic ro gra f x . co m /ch iU^html or 
drop into the Micrografx Chili for Children 
Booths at 1VCC and Sands Expo Lobby at 
COMDEX/Fall. What's more, mcmion this ad and 
you’ll gel $5 off the concert admission only. 

t So come on out and dance the night away 
You'll have a great time, and you’ll help us all 
go a long way towards helping missing children. 



'Children 
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C/S Tools 


New versions of PowerBuilder and Centura offer improved 
performance and faster 32-bit applications. By Mark Heftier 

Upgraded C/S Tools: How Much Better? 



arlier this year, we compared 
Borland InternatibnaPs Del- 
phi Clienr/Server Suite, Mi- 
crosoft's Visual Basic 4.0 
Enterprise Edition, Powersoft's Power- 
Builder Enterprise 4,0, and Gupta*s 
SQLWindows 5.0 (see “New Leaders of 




TECHNOLOGY * * * * 

IMPLEMENTATION * * * * 

PERFORMANCE * ★ 


the C lie tit/Server Migration,” June 
BYTE). Since then* Powersoft has released 
PowerBuilder 5,0, while Gupta has 
changed its name ro Centura Software 
and issued Centura Team Developer 
1 ,0, These products are so improved that 
we considered it important to look them 
over and update our previous ratings 
based on the new capabilities. 

Both of these packages are develop- 
ment tools for creating custom, stand- 
alone client/server applications that let 
users enter, sort, filter, and report on your 
organization's data according to your 
business policies, procedures, and data 
operations. As in June, we rested these 
products for performance, usability, 
and versatility, using each one to develop 
an order-entry-system database of books, 
authors, and customer orders. With our 
test ap p 1 ica ti o ns, u sc rs b ro wse a d a taba s e 
of 5 0,00 o existing orders, enter new 


orders, and run simple and complex 
reports. 

In our tests, PowerBuilder and Centura 
come out close together. PowerBuilder is 
a little easier to use and a little more pow- 
erful, but Centura builds better-per- 
forming applications more quickly In the 
June review, Delphi showed itself to be 
several rimes faster than Visual Basic, 
which in turn was several times faster 
than its other competitors. Centura and 
PowerBuilder have narrowed the gap, bur 
Visual Basic is still a solid second. 

Using N STL's overall ratings scheme, 
Centura's greatly i mproved performance 
and PowerBuilder's much better versa- 
tility move both products within striking 
distance of Visual Basic. In fact, on the 
l -to- 10 scale we use, a mere 0.2 delta sep- 
arates the three runners-up. Though it's 
a good performer, Visual Basic is clearly 
on a tier below rhe other three products 
in terms of features. Delphi, though it has 
t he stec pest 1 ea rn i n g c u rve, is still the per - 
forma uce and features champ. 


PowerBuilder Enterprise 5.0 


ADVANTAGES 

+ Integrated version- control system that's 
remarkably easy to set up 

4 Excellent support for Ihrot; tiered client/ 
sarvet applications that communicate 
with one another 
disadvantages 

- Repository platform requires Sybase's 
SQL Anywhere 

- Improved performance atilt lagw behind 
the competition 


M ost of the features and architecture 
that have made PowerBuilder pop- 
ular are still in place in version 5.0. You 
still use interfaces called painters ro cre- 
ate the various parts of applications, and 
Data Windows allow easy implementa- 
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IMPLEMENTATION * * * 

PERFORMANCE * * * 


non of database access. InfoMaker, the 
report generator, looks and feels much 
the same as in PowerBuilder 4.0, but it's 
now available as a 32-bit application. 
Developers can create reusable compo- 
nents called user objects, which can be 
based on built-in components or other 
user objects and inherit their properties. 

Beyond the familiar features, however, 
version 5.0 moves rhe product into rhe 
next generation of client/server devel- 
opment by introducing support for a 
three-tiered arch itecture. This capability 
is already available in Visual Basic and 
Delphi, but PowerBuilder is the best of 
the three products at providing step-by- 
step instructions for developing client 
and server applications that communi- 
cate with each other, Powersoft intro- 
duced nonvisual user objects in version 
4.0. It extended the capability in version 
5.0 to allow the nonvisual objects of one 
program to be executed by another. 

Users familiar with PowerBuilder's 
Library Painter will go through virtually 
no additional learning curve with the new 
version-control system, ObjectCycle. 
Once you set up an ObjectCycle Server, 
you simply register the contents of a 


***** Outstanding * * it * Very Good 


*** Good 


** Fair 


* Poor 
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library with Object Cycle. From that point, 
you check components in and out as in ear- 
lier versions. Setting up the ObjectCycle 
Server is effortless. This is amazing given 
that the system must create a client/server 
database to store project data. 


Centura Team Builder 1,0 


ADVANTAGES 

t Much improved performance 
+ Allows building of 32-bil applications 
I- Data repository Ufiaa Oracle, Microsoft. 
Sybase, or Coni urn databases 

DISADVANTAGES 

- Ftiatums and versatility are little changed 
Application Server lor three- tic red 
applications is not yet available 

- Need to manually edii configuration tiles 


T he company that was formerly known 
as Gupta lias adopted a completely 
new identity, renaming both its flagship 
software package and the company itself. 
Inside the new package, however, Centura 
Team Builder is essentially a version up- 
grade of SQLWindows. You still develop 
applications by writing code in the famil- 
iar Out liner interface, using the same SQL- 
Windows Application Language (SAL) 
commands and functions that earlier ver- 
sions used. 

Developers can avoid the On diner to a 
large degree by using QmckObjeets, which 
generate forms and other objects auto- 
matically based on input supplied by the 
developer. This isn't a new feature, how- 
ever, having been introduced in SQLWin- 
dows 5.0. The lea in Object Manager is 
essentially leant Windows with a new user 
interface. Centura's much-touted Appli- 
cation Server, flic tool for developing 
three-tiered applications, won’t be avail- 
able until larer in the year. 

The earlier version's annoying details 
are also still in place. To enable access to 
remote databases, you must still edit con- 
figuration files manually. Team Object 
Manager, like the earlier Team Windows, 
still leads the field in maximizing the 
power of the client/server environment for 
repository-based applications manage- 
ment, but it’s still poorly integrated with 
the main development interface. Also, 
while Quick Objects produce applications 
and components more quickly than writ- 
ing code in the Outliner, it is difficult and 
confusing to change properties after you 
generate them. continued 


PowerBuilder vs. Centura 

You can access the full data, including Delphi and Visual Basic 4.0, complete 
with individual weightings and scores in each category and line item, on The 
BYTE Site (http://www.byte.com/). 


PowerBuilder Centura 


FORM DESIGN 

Visual query builder 

Query by form 

Quick form from database table 

Move fields after generating 

Quick master-detail form 

Multiple record display 

1 / 

*/ 

✓ 

✓ 

✓ 

✓ 

»/ 

i/ 

APPLICATION-CONTROL FEATURES 

Dynamic menu building 


✓ 

Multilab dialog boxes 

✓ 

✓ 

Form can call another form 

✓ 

✓ 

EVENT HANDLING 



Procedures triggered by events 

i/ 

✓ 

Detect keystroke /mo use-click /time event 

✓ 

i/ 

Process based on old or new value 

i/ 


Cancel any event 


✓ 

ADVANCED FUNCTIONS 

Incorporate VBX and ActiveX controls 

✓ 

✓ 

OLE 2.0 odil-inplace 

i/ 

✓ 

Stem OLE objects in database 

✓ 

✓ 

SQL SUPPORT 

Generic SQL 

i/ 

✓ 

Engine- specific native SQL 

Transparent joins across engines 


✓ 

REPORT GENERATOR 

Incorporate report into application 


✓ 

Quick report within application 

✓ 

✓ 

Specify selection criteria, sort order a! run time 



Event procedures 

t/ 

»/ 

Multiple records across page 

i/ 

i/ 

APPLICATION REPOSITORY 

Store application components 
and reusable objects 

*/ 

i/ 

Store multiple versions 

i/ 


Store form /report templates 

✓ 

»/ 

WORKGROUPFEATURES 

Check out /chock in 

✓ 

i/ 

Built-in version control 

✓ 

✓ 

Version control of external files 

✓ 

✓ 

REMOTE AUTOMATION 

Produce remote programs 

✓ 


Call and exchange data with remote programs 

✓ 

✓ 

Remote procedurescan access database 

✓ 


Call in-process OLE server 

✓ 

*/ 

Call out-ohprocess OLE server 

✓ 

»/ 

Produce in-process OLE servers 

i/ 


OBJECT MANAGEMENT 

Copy objects between applications 

✓ 

i/ 

Copy code snippets between applications 



Reusable object classes 


i/ 

Subclasses with inheritance 


✓ 

Multiple inheritance 


✓ 


* 13 y roll i uvin g at qUj s coda £ fro m d atabase. 1/ = yes 
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OPERATING INSTRUCTIONS, 
AS DESIGNED BY NETWORK 
PROFESSIONALS, 


PCWEEKLABS 


OCr. 9, 1995 

Reflection Suite for )( 5.0 


PC-TO-UNIX 

CONNECTIVITY, AS DESIGNED BY 
NETWORK PROFESSIONALS. 



New 

WINDOWS NT 

Version Available.' 


If it were up to you, even the most complicated things would be 
simplified; tricycle assembly, VCR programming, maybe even your 
UNIX network. 


It has the highest level of application reliability, 
an award-winning TCP/IP stack, plus 32-hit 
architecture for faster performance. And best of 



Not that you'd want to manage it with one button. But with 
Reflection X from WRQ, its almost that easy. Reflection provides a 
powerful X11R6 PC X server and complete PC-to-UNIX 
connectivity that lets end-users .handily access mission-critical 
applications right from the Windows desktop. 


Reflection" x/Reflection Suite for X 

A ARCHITECTURE: 32-BIT WITH WINDOWS ACCELERATED VIDEO ENH ANCLMLNt S 
( WAVE); X11R6 COMPLIANCE (XTEST AND MOLTl BUFFERING EXTENSION 
OPTIMIZED FOft WINDOWS 9S 

A INTEGRATION TOOLS: DIAL-UP X, CONFIGURABLE PANNING, VIRTUAL SCHLLN. HACK 
1NG STORE AND SAVE UNDER5, 24- BIT COLOR SUPPORT, REMOTE AND LOCAL WINDOW 
MANAGEMENT. GUI KEYBOARD MAPPING, AND ENHANCED LOCAL PRINTING 

A TCP/iP A NO APPLICATIONS: VT -1 20, VT 3 20, SCO AN SI, BBS ANSI, LPft/LPD, N F s, FT P 
CLlENT/SLftVUL SNMP MIES II, DHCP, FINGER, PING, NETWORK MANAGEMENT, INTERNET 

A MANAGEMENT TOOLS: X TRACE UTILITY WITH CUSTOMIZED FILTERS, QUICK START 
CONNECTION TEMPLATES, HOST RESPONSE W NDOW, AUTO-FONT SUBSTITUTION, AND 
CENTRALIZED SITE ADMINISTRATION 

A TECHNICAL SUPPORT : FREE PHONE SUPPORT, R6S.TECH NOTES BY FAX AND WOHLD 
WIDE WE B 

WRQ REFLECTION OFFERS COMPLETE SOLUTIONS FOR UNIK X, HP, DIGITAL , 

AS/400, n?O t AND TCP/IP CONNECTIVITY, 


CALL 000.926.3896 IN EUROPE, CALL +31.70,375 A 1 .00 
OUTSIDE EUROPE, CALL 206.21 7.71 00 
INTERNET; info@wjrq.com WEB: http://www.wrq.com 


all, it's everything you need— PC X server, transport, TCP 
applications, emulation, even an NFS client and internet 
access tools — all from one vendor. 

To try PC-to-UNIX connectivity designed from your 
point of view, get yourself in gear and call for a free 
evaluation copy. Then sit hack and watch everything go like 
clockwork. 



For a FREE evaluation copy, call 

800 . 926.3896 


^Reflection 

CONNECTIVITY FOR A CHANGING WORLD 
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VERSION CONTROL 


New Versions, New Controls 

In any development environment that involves more than one person, 
the issue of version control [some times called change control) becomes 
critically important. As a software project evolves ami grows, you add 
and change routines and modules, requiring recompilation, relinking, 
and resynching of some or all of the executable files. 

Both PowerBuilder Enterprise and Centura Team Developer include 
facilities for version control, and Imtli use client/server database tech- 
oology to create and manage a shared* central object repository. 
Centura's Team Object Manager lets developers choose from Oracle, 
Microsoft, Sybase, or Centura databases fora repository platform, 
while PowerBuilder's OhjectCycle requires Sybase's SQL Anywhere. 

Object-based systems must store many types of objects together 
with their properties and histories, including windows stored in libraries, 
menus, ActiveXes, bit maps, icons, DLLs, and even Word documents. 
Centura Team Developer features a graphical class browser that visu- 
ally describes inheritance relationships among objects and classes, 
management reports that detail where an object is used In an appli- 
cation, ownership information on objects, the assignment of separate 
roles to team members who function as class engineers or object assem- 
blers, version control of objects, and much more. PowerBuilder has 
Object Cycle Manager (see the screen at the right}, a graphical inter- 
face to the ObjectCycle Server that provides administration of 
PowerBuilder objects and projects, and version control for non- 
PowerBuilder objects. Centura's Team Object Manager supports proj~ 
cel branching (e.g„ running development for versions 1 .1 and 2,0 con- 
currently), coding standards management, deployment management, 


impact analysis, audit trails, and management reporting. 

Important tasks related to version control include the administra- 
tion of multiple platform versions, configuration information, build 
management, quality control, and release management Both com- 
panies claim that their version-control facilities are up to the com- 
plete task. For example, PowerBuilder has a build process that's quite 
different from that used in a Cor C++ environment. Third-party tools 
have only a limited ability to handle such product-specific, cross-tool 
builds, and that can limit their usefulness and versatility. Centura has 
a build management feature with which you can specify how different 
files come together to constitute a deploy able application. 



or | | fa * | imj [ 


With all these holdovers, why did we 
bother with Centura? Its major new fea- 
ture is that it now supports the develop- 
ment of 32-bit applications, a change that 
significantly improves performance (see 
the section below). In addition, the pack- 
age incorporates Centura Ranger for data- 
base replication. Many leading database 
vendors (e,g., Oracle, Sybase, and Micro- 
soft) support replication. Centura’s strat- 
egy is to approach the issue from the client 


PRODUCT INFORMATION 

Centura Team 

PowerBuilder 

Developer l .Q 

Enterprise 6,0 

$4936 

$2095 

(■4 lit* urbetter, 9 MB 

(4 HE nr belter, 12MB 

of RAM, HD MB of disk 

of RAM [16 MB it 

space. Windows 65 or 

recommended], 32 MB 

Windows NT) 

□f disk space. Windows 

Centura Software 

3 A k Windows 35, or 

Corp. 

Windows NT) 

Menlo Park, CA 

Powersoft Carp, 

(OOOJ444-B702 

Concord, MA 

faxt(41 5) 321-5471 

(BOO) 335-3525 

blt|i://www 

(500)287-1500 

„mi lurasoft.com 

Tax: (Mill) 369-0533 

Circle 1004 

bltp^/www 

on Inquiry Curd. 

.pawersaft.com 

Circle 1QQ5 
on inquiry Cord. 


side, providing heterogeneous replication 
between a variety of database formats. At 
present, however, it supports only SQL- 
Base and Oracle databases; replicating 
Oracle data bases requires buying an addi- 
tional product from Centura. 

Performance 

NSTL ran PowerBuilder 5.0 and Centura 
Team Builder through the same bench- 
mark suite used in the June review, with 
die identical configuration: We executed 
applicationsonaDell Dimension XI\S P9t) 
with 24 MB of RAM running Windows NT 
3.5 l > accessing a Microsoft SQL Server 
database. This allowed us to compare the 
results directly to those of the June review, 
w 1 1 ere Po w cr Builder and SQI .W i n d o ws 
trailed Delphi and Visual Basic by signifi- 
cant margins. 

Both products are markedly faster, but 
Centura is by far the more significantly 
improved. This is due largely to its 32-bit 
capability; the previous 16-bit version was 
at a disadvantage to the other three prod- 
ucts in the earlier review. However, data 
retrieval is dramatically improved as well. 
The time to retrieve a 50,000-record data 


set is SO percent shorter. Report genera- 
tion takes a third less time for a complex 
report, more than half fora simple report. 
These improvements are enough to move 
Centura ahead of PowerBuilder, though 
it*s still well behind Delphi and Visual 
Basic. 

PowerBuilder has introduced a new 
machine code compiler. By Powersoft’s 
own admission, however, the benefits for 
such operations as data retrieval and screen 
d ra win g— wl neb a re , a fter al I , thee e n t ra I 
facets of an on-line database application- 
will be minimal at best. 

Nonetheless, PowerBuilder 5.0 shows a 
consistent 20 percent to 30 percent in- 
crease over version 4.0 on most of the tests. 
Report execution times are reduced by 
more than a third, largely because the Info- 
Maker report generator is now a 32-bit 
application. 

In the final analysis, PowerBuilder beats 
Centura (despite the latter’s improve- 
ments), and neither heats Delphi for fea- 
tu re s and pc rfo r i nanc c, O 


Mark Met tier is a senior technical editor at 
NSTL. You can reach him at markh@nstl.com. 
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Real-Time Systems 


ObjectGeode, an OO CASE tool for real-time development, is a 
suite of tools based on accepted standards. By Rick Grehan 

Real-Time RAD 
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ObjectGeode 

$48,000 

($60,000 with seven 
days of training and one 
year of supper!) 

Verilog, Inc. 

Dallas, IX 

(800) 424*3095 
(214) 241 '6595 

info@logtech.com 

Circle 1067 
on Inquiry Card. 


Object Geode's SDL editor allows you to design 
finite state machines and will generate source code. 


b jeer- oriented (OO) CASH 
tools have been notoriously 
deficient when applied to 
real-time applications. Now, 
Verilog’s ObjectGeode, with its triad of 
interwoven editors, will take on th is rea I - 
world challenge. 

Opponents of generic OO method- 
ologies complain that they are nor effec- 
tive in modeling the asynchronicity, con- 
currency, and distribution of real-time 
systems, and that typical OO CASE tools 
provide no formal connection between 
abstract models and programs. 

Consequently, ObjectGeode has 
some rapids to cross, it does so by lash- 
ing together a collection of tools basal 
on well-accepted standards. 

Editors, Editors 

l tested ObjectGeode on a SparcC lassie 
running Solaris 2.5. It is also available for 
SunSparc, Hewlett-Packard Series 9000/ 
7xx-8xx, IBM RS/6000 and PowerPC, and 
DEC Alpha/OSF I . 

At QbjecrGeode’s core are three edi- 
tors: object modeling technique (OMT), 
specification and description language 
(SDL), and message sequence chart 
(MSC). The OMT editor is sometimes 
referred to as the class diagram editor. 
Each editor’s notations are based on 
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widely accepted standards: SDL and MSC 
are standard notations in the telecom- 
munications industry OMT is the well- 
known technique developed by James 
Rumbaugh and others. 

The OMT Editor 

This editor allows you to build class and 
instance diagrams using OMT notation. 


From within the OMT editor, you make 
sets of modules, each module bui ug a par- 
ticular view of the system. Typically, you 
create an overall view of the system to 
identify the principal actors (Le., objects) 
and then construct other modules that 
describe those actors in increasing derail. 
Diagrams you construct with the 
OMT editor are necessarily visual and fall 
into two categories: class diagrams and 
instance diagrams. Class diagrams show 
the internal structure (i.e., data items and 
methods) of — and relationships be- 
tween — the system’s objects. For exam- 
ple, If you are designing a system to con- 
trol a bank’s ATMs, you would use a class 
diagram to define what’s inside the sys- 
tem’s notion of a bank object and how 
that object relates to a customer object. 
Instance diagrams illustrate how a par- 
ticular set of instances derived from the 
system’s classes might be logically con- 
nected to one another. 

ObjectGeode can generate C-f + code 
from the modules you create in the OMT 


editor. This code is really C-t- + -style- 
header files containing class declarations 
filled with variable definitions and 
method prototypes. You can't use the 
OMT editor to specify the details of a 
given class's methods. 

The MSC Editor 

You turn to the MSG editor to diagram 
each use case, which is like the script of 
a play. You can read use-case diagrams 
to determine the actions that unfold as 
the system operates. 

Other methodologies call use cases 
usage scenarios uv event traces. But Object- 
Geode scenarios refer to high-level event 
descriptions that are separate from the 
low-level details of the event. Thus, a sce- 
nario might he shown as a block labeled 
SCSI read in an MSC diagram, while the 
MSC would be the chart detailing the 
steps of the read operation. 

It's important to note that the charts 
you build with the MSC editor show dis- 
crete activities, so you cannot use ir ro 
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model the entire behavior of the system. 
Additionally, MSCs show the expected 
behavior of the system — what the system 
is supposed to do* not how it does it. 

Use cases are helpful in determining 
derived requirements of objects. In other 
words, working our the use Base for a par- 
ticular event may reveal an attribute that 
was omitted from an object participating 
in that event. It's a two-step process. First, 
you identify the functions the system must 
perform; next, you work through the 
details of the lowest-level activities. 

The SDL Editor 

ObjectGeode 's SDL editor is a combina- 
tion of three editors: a hierarchy editor, an 
interconnection editor, and a finite-state- 
machine (FSM) editor. The hierarchy edi- 
tor is similar to one found in the MSC edi- 
tor and is likewise a means of grouping 
similar activities. 

With the interconnection editor, you 
can model communication between ob- 
jects in the system 1 ike in a wiring diagram . 
It’s easy to get confused here, because 
you’re likely to conclude that objects in the 
SDL editor are the same as those you built 
in the GMT editor. This is not so, and the 
distinction is revealed once you under- 
stand ObjectGeode’s design process. Sim- 
ply put, you use the QMT editor in the 
problem domain and the SDL editor in the 
solution domain. Thus, SDL editor objects 
are often artifacts — objects that are con- 
structed to solve the problem outlined in 
the GMT editor. 

You program the machinations of the 


processes themselves visually, using the 
FSM editor. From a distance, you could 
mistake the FSM diagrams for flowcharts, 
which in a sense they are. FSM diagrams 
reveal how SDL processes work. 

The Process Process 

Working through a project with Object- 
Geode does not mean moving among edi- 
tors sequentially. Rather, you visit t be same 
editor multiple times. The overall process 
goes something like this: 

ft equi rente n l -t t na lysis phase. Us i n g th e 
OMT editor, you work out major classes 
based on real-world objects, identifying 
class attributes, methods, and relation- 
ships. In use-case modeling, you use the 
MSC editor to outline what the system 
should do, grouping cases into scenarios 
and defining messages between objects. 

Architectural design* You introduce 
objects that will participate in the solution, 
avoiding specifics. Much of this happens 
in SDL. The focus shifts from objects to 
processes. The interconnection editor lets 
you map out how processes communicate 
with one another, thereby revealing the 
architecture of the system. 

Detailed design . At this point, you use 
the FSM editor to begin working out the 
derails of processes. Once you have the 
state machine of a process specified, you 
generate SDL code and run it in simulation 
on an SDL engine. This lets you catch 
such problems as deadlocks and unex- 
pected signals. You can also backfill miss- 
ing derails in the OMT class diagrams that 
preceding phases have revealed, 


TECH FOCUS 


SYSTEM TYPES 


What's an Asynchronous System? 

ObjectGeode addresses one class tif real-time systems: asynchronous systems— those that 
service non periodic events. An example of an asynchronous system js a telecommunications 
switching system; there's no way for the system to predict when you’ll pick up the phone. It's 
no surprise, then, to find that many uf ObjectGcudc's customers are in the telecommunica- 
tions industry. 

The other class of real-time systems— synchronous— deals with events or signals that arrive 
within a known period. {The dichotomy is not rigid. Plenty of real-time systems have both 
synchronous and asynchronous characteristics,) Synchronous systems also tend to be "hard 
real time" in nature. That is, not only do the events occur with known regularity, the system 
must service them in a specified amount of time. An example of a synchronous real-time sys- 
tem is a stepper-motor con trailer. Signal pulses must be transmitted to the motor at a cer- 
tain frequency, or the motor simply won't step. 

Designing a synchronous real-time system amounts to determining how many events will 
arrive at the system and at what frequency, and deploying tasks (or threads) to handle each 
event. The developer then exp lures worst-case scenarios to determine, for example, whether 
there would be enough horsepower to service events if they all arrived simultaneously. 


Test design. You refine the MSCs pro- 
duced in the requirement-analysis phase 
to construct detailed message sequences 
that exercise all possibl e scenarios. When 
running an SDL simulado n, ObjectGeode 
will generate MSCs and match them with 
those specified. Yon can also create failure 
MSCs — message sequences that, if exe- 
cuted, indicate a failure of the system. 

Targeting and testing* These phases 
convert the working SDL models to exe- 
cutable code. The conversion is straight- 
forward, but it requires an SDL virtual 
machine on the target system. Virtual 
machines exist for a number of popular 
real-time OSes (RTOSes), including pSOS, 
Vx Works, and Vertex. 

Good, Bad, and Ugly 

ObjectGeode has competitors, most 
notably the real-time object-oriented mod- 
eling (ROOM) tool suite cal led ObjecTimc 
(see “Systems Design in ObjecTimc,” 
D e l e n ibe r 1995 BY f K ) , Ad ditiona I ly, re a I - 
time projects have used the Shlaer-Mdlor 
object-oriented-analysis (GOA) method, 
which is supported by development tools 
f re > m P rc > j e ct Te ch n ol t )gy. 

ObjectGeode’s indisputable advantage 
is its use of standard notational languages 
and methodologies. This saves you from 
ha v mg to learn concepts that aren’t appli- 
cable elsewhere. 

Its use of SDL as the procedural nota- 
ti on p ro v i d es a measu re o f p o rtab i I i ry. N < >t 
only can you target a variety of RTOSes* 
you can also deploy a single SDL model on 
different topologies (e.g.* the same model 
can produce code for both single-proces- 
sor and multiprocessor systems). 

Oil the d own side, 01 > je ct G code s u fife rs 
from the difficulties in applying general- 
purpose 00 -modeling methodologies to 
real-time systems, such as requ i ring trans- 
lation “by hand” of items specified in the 
GMT and MSC notations into final code, 
ObjectGeode therefore can’t provide a 
complete model-to-eode solution. Con- 
trast this with ObjecTune’s ROOM* which 
uses an executable notation. 

The pricing is steep as well. The soft- 
ware suite we tested costs 548,000 ($60,000 
adds seven days of training and mainte- 
nance su p port fo r o n u yea r ) , T1 le d i f fere 1 1 1 
co m pon ents o f Ob j ec t G c ode are a va liable 
separately, and there are discounts for 
quantity purchases, O 


Rick Grehan is a senior technical editor for it YTE 
reviews . Yon ca n reach hm Off rick g@bix.com. 
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Do more with less. 


Most operating systems leave little room tor important 
things. Like your application. 

With the QNX realtime OS you'll pack more functionality 
into less memory. Achieve more performance with 
less-expensive CPUs, And deliver better solutions at 
a lower price. 

Better yet r ONX supports more PC hardware than any 
other realtime OS. Whether it's FC/104 or PCMCIA, 
embedded X86 or the Pentium* Pro, QNX lets you use 
it right out of the box. Get to run time in less time! 


More scalable than everl From low-end to 
high-end, QNX offers you the ultimate in scalability. 

Even your deeply embedded systems can boast a 
scalable FOSIX RIOS, thanks to our new, exceptionally 
small Neutrino" microkernel. 

And if you need to add the capabilities of a htgh-end 
GUI to your low-end system, you can. Our award-winning 
Photon microGUr gives you a phenomenal front end, 
with enough memory left over for important things . . . 
like your application! 


www.qnx.com 


Cain 800 676-0566 (ext. 1028) 
or email info@qnx.com 



The Leading Realtime OS for PCs 


QNX Software Syittmi Ltd , 17S Terence Matthew* Crescent, Kanata, Ontario, Canada KJM 1WS Vince: 6t3 SSI-OSSl tat: £13 531-3S79 
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Tape Storage 


Iomega’s Ditto 2GB tape drive can back up all your data on a 
single cartridge — albeit slowly. By Robert L. Hummel 

Ditto Your Data 


□ ape backup was once a murk); 

quir ky do main wh ere te clini- 
cians tended expensive, pro- 
prietary black boxes. Today, 
ease of use and low prices make tape 
backup a sizzling consumer-oriented af- 
termarket. Iomega's latest entry inro this 
pageant, the Ditto 2GB External, contin- 
ues the trend toward higher-capacity me- 
dia, lower- priced drives, and user-friend- 
ly software. 

As the me of the average hard disk has 
swollen to epic proportions, so has the 
chance of data disaster. Given the cost 
of recreating even a single complex 
file, personal tape-backup devices, such 


Ditto Data 

interface: Parallel port (with printer 
pass-through) 

Read compatibility: GIC-BO, GIG 
80W, QIC-301 0, and 0103020; 
TravanTR-t, TR-2, andTR-3 
Writes: Proformattod Iomega 2GB only 

Native capacity:! GB 
Cartridge cost: Less than $20 


as the Ditto 2GB drive, are increasingly 
attractive. 

Measuring 5.4 by 1.6 by 7.6 inches, 
the Ditto 2GB drive easily finds a home 
on a crowded desk. It connects to a par- 
allel port (with printer pass-through), 
and it's eminently portable, weighing in 
at a svelte 1 .4 pounds, although the larg- 
ish power brick weighs 1 .7 pounds. 

The drive reads many quarter-inch- 
ca rtri d ge (QlC)-stand a rd rap e f o r m a ts, 
but it writes only to Iomega's proprietary 
1-GB format (2 GB with compression). 
Fortunately, formatted Ditto 2GB car- 
tridges have a street price below 520 — a 
lower cost per megabyte than compara- 
ble formats. If a rape becomes unusable 
for any reason, however, you'll have to 


replace it. Iomega decided to prevent the 
Ditto 2GB front formatting tapes, citing 
the long format time and higher cartridge 
price. 

Single-Step Backup 

The Ditto Tools backup software (devel- 
oped for Iomega by A read a Software) is 
as easy to use as could be. You can back 
up a single file or an entire set of drive 
volumes in one session. The simple 1 - 
Step version, the ultimate in auto-pilot, 
manages backup operations automati- 
cally and restores files just as easily. More 
experienced users craving backup flexi- 
bility can choose from various options, 
including full, incremental, and differ- 
ential backups. Supported environments 
include DOS, OS/2, and Windows 3.x and 
95. Iomega promises an NT version soon. 

You'll appreciate the software's sup- 
port for unattended backups, given the 
D i tt o 1 s so m e w h at s l u ggi sh perf orman ce. 
For example, on an 8-M B 486DX /66 sys- 
tem running Win 95 with default settings, 
I measured an average disk-to-tape speed 
of about 4,5 MB per minute with a typi- 
cal mixture of applications and data. (Io- 
mega claims speeds up to 9.5 MBps with 
faster systems.) Adding in the time re- 
quired to verify the backup reduced the 
effective backup speed to 1.7 MBpm. Ac 
that rate, filling up an entire tape could 
take 1 0 hours. 


RATINGS 


TECHNOLOGY * * * * 

IMPLEMENTATION * * * * 

PERFORMANCE * * * 

The Ditto 2GB is not without prob- 
lems — most of them common to all par- 
allel -port tape drives. To function prop- 
erly under DOS, for example, the drive 
needs exclusive use of a hardware in- 
terrupt. That means you have to resolve 
any potential conflicts with sound, net- 



Ditto 2GB External 

(estimated street price; for DOS r 
OS/2, Windows 3.1, and Win 95 ) 

Iomega Curp., Roy f UT 
(BOO) 697-8833; (801 ) 778- 1 000 
fan: (801) 7785763 
I >1 \ p : // www. iomega.uom / 
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work, or other expansion cards manu- 
ally. Drive performance is also highly de- 
pendent on system speed. On slower sys- 
tems run ning Wi ndows 95, don't expect 
to perform other tasks while backing up 
in the background. It's possible, but not 
practical. 

A Personal Ditto 

The Ditto 2GB drive combines a 1-GB 
native capacity (or 2 GB, assuming typi- 
cal file compression) with uhraportabil- 
ity and affordable pricing — both for r he 
drive and the media. And although its 
parallel -port interface means that it's 
not the fastest tape drive around, the Dit- 
to is a solid choice for personal system 
backups. 13 


Robert L. Hummel is an electrical engineer, 
programmer, and consultant , You can reach 
him on the Internet at f h um m ol @mon a d.n at. 
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Jerry Pournelle 



've got a new method for 
writing fiction, and it’s been 
working so far. Every morn- 
ing, including Saturday, 1 get 
up at 8:00, have a leisurely breakfast, and 
read the papers. By 10:00, Em upstairs in 
what used to be Alex's room. There's 
nothing in it but an elderly (in this busi- 
ness, three years is old} Gateway 2000 
486DX2, a steno chair, a portable ice chest 
1 fill with Dr. Pepper and root beer, and 
Alex's old high school books. There are 
no distractions. No phone. No modem. 
No computer games. No interesting 
books. 

I stay there until 12:30. So far, I have 
averaged more than 1000 words a day 
phis rewriting the previous day's output. 
Starswcirm , my new juvenile about a boy 
who grows up with a computer in his 
head, is taking shape wonderfully, with 
over 50,000 words done. At more than a 
thousand words a day, it will be finished 
in two weeks. 

Tlie Gateway 2000 486DX2 was Rober- 
ta's computer before we upgraded her to 
a Gateway Pentium 200. It's a perfectly 
good machine, and we've never had any 
trouble with it. It's certainly fast enough 
for what I’m doing. (Heck, for writing 
fiction, a 286 with Q&A Write is good 
enough.) The programs 1 run are Win- 
dows 95 (Win 95), Microsoft Office, Nor- 
ton Commander (for DOS), and Info 
Select. 

Info Select is a general notes pro- 
gram. It started life as Tornado Nores, 
which was a far better name than Info 
Select. When Micro Logic changed it 
from a DOS pop-up to a Windows util- 
ity, they changed names. 1 find the name 
ugly, but it's a terrific utility: 

1 use Info Selecr to accumulate and 
organize notes, such as character names. 


locations, and all the other stuff that goes 
into my novels. It's easy to copy some 
text, such as the first scene where 1 name 
and describe a character, switch to Info 
Select, create a note or open an existing 
one, and stuff the new information into 
i r. 1 t’ s a 1 so g rea r f o r diart es, ke c p i ng tra ck 
of work in progress, and other stuff. You 
can learn to use it in about 5 minutes, and 
I don't see how anyone gets along with- 
out it. Micro Logic also makes DiskMap- 
per, a program that graphically maps your 
hard drive and shows you exactly what’s 
eating up all that disk space, i’ll try to get 
to that soon, too. 


I've also installed Cyber Media's hirst 
Aid 95 Deluxe on this Gateway machine. 
1 chose it as much for its cleanup capa- 
bility as anything else. Roberta had a 
whole hunch of stuff on the computer 
that l don't need, so after I copied it all 
to her new machine, l erased almost ev- 
erything. That freed up a lot of disk space, 
but it left a whole bunch of Win 95 short- 
cuts and other junk. First Aid seems to 
have fixed all that. 

1 had what 1 thought were some prob- 
lems with First Aid on another machine, 
burl know now that the problems were 
something else. Eve been using First Aid 
on a number of machines without diffi- 
culties. It's good for cleaning up after 
big deletes, and while 1 haven't needed 
the recovery features so far, 1 might. 

On the other hand, die installation pro- 
gram sucks rocks. 

Actually, that's not true; the installa- 
tion program works fine once you get it 
going. The problem is the serial number. 
First Aid comes on a CD-ROM, Appar- 


ently, CyherMcdia caught the serial-num- 
ber disease from Microsoft, because you 
can't install First Aid without one. This 
means keeping paperwork handy, and 1 
don't want to do that, so 1 use a marking 
pen to write the serial number on the face 
(the printed side, not the data side) of the 
CD-ROM. I do that on all those that 
need a serial number. Now \ can't lose the 
serial number. 

The First Aid CD-ROM is auto-play, 
so when you put it in the drive, it offers 
to install the program for you. So far, so 
good, but now it asks for the serial num- 
ber. 1 opened the CD-ROM tray to read 


the serial number. When I closed it, auto- 
play brought up another copy of the 
installation program. Eliminating that 
blew up the original installation program. 
There was nothing for it but to close 
down all attempts to install, copy the se- 
rial number on paper, and scan over. Once 
that was done, things went smoothly 
enough, and First Aid's background pro- 
grams came upon resrarr. I fail ro under- 
stand the point of having serial numbers 
on CD-ROMs. 

1 formerly used Norton System Doc- 
tor to accomplish the same tilings that 
First Aid does, but System Doctor has an 
ugly feature; when it's running in the 
background, there's a steady blink-blink- 
blink ot the cursor on the desktop that I 
find extremely annoying. First Aid does 
not do that. 

What 1 do on that upstairs machine is 
important. I back up to floppy disks every 
day, but 1 worry about power failures, so 
I have an American Power Conversion 
uninterruptible power supply (UPS) on 



Heck, for writing fiction, a 286 with 
Q&A Write is good enough. 
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Instantly Document 
Corporate Policies, 
Procedures and 
Work Instructions 


Have you ever drawn flowcharts for 
policies, procedures or process flows 
hy hand. ..or with a PC drawing program? 

If sn p break your pencil in halL.and delete 
those antiquated drawing programs from 
your hard drive. 

Introducing a N CLEAR. 


Irtilfyefj fi* v. disr liwj, Fad & Easy 
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A better, faster, easier way to create 
all the flowcharts you need., .integrate 
them into any written document. ..and 
rapidly revise them whenever your 
policies, procedures or processes change. 
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Create all these charts 

* Flowcharts • Org Charts 

* Network Diagrams * TQM Diagrams 

* Fishbone Diagrams • Procedure Charts 

It's fun, easy to use and it's guaranteed! 

So, stop wasting time and start 
churning out professional dia- 
grams, like a pro, in minutes... 
even if you can't draw a straight line! 

' Cali today to get your 

% 1 J7j *BB FREE report on how 

% Offer l flowcharts can improve 
your processes. 

1 * 800 * 338*1759 
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the machine. 11 First Aid 95 Deluxe has 
even a small chance of saving the work in 
progress, it’s worth it, and having it there 
makes me feel better. 


T here are still plenty of Windows 3.11 
systems out there, so we need one here 
as a test-bed. The machine that got stuck 

with the job is Super Cow, a Gateway 
2000 486DX2 VL-Bus system. When we got 
that machine, it was the fastest th ingin the 
house. Over the years, this column has fea- 
1 1 1 red n p gra d es to Su p e r Co w : a We stern 
Digital Caviar AC3 1 000 1-GB hard drive, a 
new BIOS to support that drive, more 
memory, and new video cards. One of the 
first upgrades was a Creative Labs Sound 
Blaster 16 card and a CD-ROM dri ve. That 
was m least three years ago. 

Since then, I've used Super Cow for 
nearly everything, including using it as the 
world's heaviest portable: I used to lug it 
down to the beach house when I’d go there 
to write. Whether it was from doing that 


That happened twice: the CD-ROM 
drive worked fine in DOS and locked up in 
Windows 3.1, Time to do some thinking. 
It took me longer than it should have to 
figure it out. 

SuperCow is on my local Ethernet. 
When it conies up, it goes out on the net- 
work to connect to whatever machines it 
can find. Until that happens, though, the 
network card hasn’t been accessed, and, 
more important, the interrupt request 
(IRQ) hasn’t been used by the network 
card. 

The Sound Blaster Performance Hx Kit 
comes set to use IRQ 5 for the sound card. 
This is standard: many DOS games expect 
it to he there, and a few can’t be set to look 
elsewhere. As a general proposition, you 
are best off leaving your sound card set to 
IRQ 5, (If you have a second parallel port, 
you’ll have to choose a different IRQ for 
the sound card.) 

The sound card uses a different IRQ tor 
the eight-speed CD-ROM drive, and that 


I’ve used SuperCow for nearly everything, including 
using it as the world's heaviest portable. 


0 r somethi ng el sc, e v en mallythcCD- RON 1 
drive began to fail. It might have been the 
cable, or perhaps the laser needed clean- 
ing — I’m not sure 1 ever cleaned it — but 
whatever happened, it stopped working. 

1 decided this would be a good opportu- 
nity to update the double-speed CD- 
ROM drive, and as it happened, 1 had a new 
Creative Labs Sound Blaster Performance 
8x Kit. 

Physical instal la t ion was a bit tight , The 
CD-ROM cable Creative Labs supplied was 
shorter than the one that came with the 
original kit. However, because of the local- 
bus slots, I didn’t have any choice where 
to put the sound card/CD-ROM controller. 
Eventually, I had to shuffle the drives so 
that the CD-ROM drive was on top, with 
the floppy drives beneath it; hardly a big 
sacrifice — indeed, it’s an improvement— 
bur just a bit annoying because 1 was work - 
ing in dose quarters. 

When l got it installed, 1 tested it all 
under DOS, The sound card worked fine. 
So did the CD-ROM drive, 1 went into Win- 
dows. As Windows came up, Air. Spock 
gave me some information about the 
confines of this solar system, so the sound 
was working; but when l accessed the CD- 
ROM drive, the system locked tighter than 
a drum. The only way out was the power 
switch. 


is set by default to IRQ 10. Once again, this 
is no bad tiling. Many systems use IRQ 10 
for the CD-ROM drive. Unfortunately, that 
is where I long ago sec the Intel EtherEx- 
presscard on the grounds that nothing uses 
IRQ 10 by default — which was true at the 
time. At least l*d found the cause of the 
problem, 

1 now had two choices: reset the Ether- 
Express ca rd or the Sound Blaster. Reset- 
ting the Ether Express card is simple, so in 
keeping with the notion that I go to a lot 
of trouble to try complex things so you 
don’t have to, 1 decided to reset the Sound 
Blaster’s CD-ROM drive IRQ. 

In theory, that should be simple. Like 
t h e Et he r Ex press card , t he re are no jumpers 
on the Sound Blaster. Instead, there is 
software that automatically con figures the 
card, an attempt a r Plug and Play, There’s 
also software that is supposed to let you 
change the card’s configuration. It’s not 
well documented, so I called Creative 
Labs’ technical-support department. The 
first two people 1 talked to couldn’t make 
it work. The next day, 1 got calls from 
increasingly savvy people. It didn’t help. 
We’d manage to get the card to reset to a 
different IRQ — but as soon as 1 powered 
down and brought it back up, it seized IRQ 
1 0 with a death grip. 

To make the story short, I finally gave 


Circle 213 on Inquiry Card. 




PLATFORMS; WINDOWS NT * WINDOWS BB * OS/S * NLM 


up. IRQ 10 belongs to the Sound Blaster to 
control tlie CD-ROM card, I used SoftSet 
to change the IRQ for the Etherlvx press 
card. That’s a DOS program* One thing: 
if you change the IRQ for your network 
card in Windows 3.1 1, you must rlieti 
invoke Windows with the command WIN 
/n, bringing it up without the network; 
go into the network settings; and manu- 
ally change the IRQ to your new setting. 
If you don’t, Windows will either lock up 
or try to change the card setting hack to 
what it expects, and since Windows for 
Workgroups originally shipped with 
lithe rR x p re ss ca r d s , Wi ndo ws knows bow 
to do that . The result is that you'll be back 
where you started. This is one case where 
attempts to Plug and Play actually get in 
the way. 

Now that the IRQ conflict is over, Super- 
Cow’s CD-ROM, sound, and networking 
are fine. The CD-ROM drive is scream- 
ingly fast, the new speakers that came with 
the Creative Labs Sound Blaster Perfor- 
mance 8x Kit are wonderful, and all’s right 
with the system. Of course, the processor 
is no faster than it was before, but like 
many of my readers, I get attached to my 
computers. 

Note that if you install the Creative bibs 
Sound Blaster Performance Kx Kit on a sys- 
tem running Win 95, you shouldn’t have 
any problems. The installation software 
was designed for Win 95 and understands 
it just fine. Do make sure you have the 
latest installation software from Creative 
Labs; they had some real teething prob- 
lems with their early Win 95 installation, 
as did many others, and some of the old 
software is still in the dealer pipeline. The 
updates are on Creative Libs’ BBS and Web 
site. 

If you need sound — and most of us now 
do — and you want to add a CD-ROM drive 
to your system, the Creative Labs Sound 
Blaster Performance Hx Kit is a good way 
to go. The sound quality is more than good 
enough, you get a lot of neat software, and 
Sound Blaster is the standard that sound- 
using programs are written to. You won’t 
have any trouble installing it in Win 95, 
and probably none in Windows 3. 1 1 unless 
there’s a conflict with your network card’s 
IRQ, If there is, change the IRQ on the net- 
work card. Recommended. 

You will have noted that we have sev- 
eral Gateway 2000 machines. There’s Rac- 
itigCow; a P5-133XL that liric uses to cruise 
the Internet; SuperCow, and its non-VL- 
Bus counterpart l have upstairs; Joi/.y, my 



Q: What does it take to deploy a 
superior client/server application? 
A: A SUPERIOR SERVER 


START with the most 
advanced ciient-side SDK on 
the market: c-tree Plus at 
$895. 

* Complete "C" Source code 

* ROYALTY FREE (Client Side) 

* Multiple supported protocols 

* Past, portable, reliable 

* Powerful features like 
transaction processing 

* Win95, NT, and 
Windows 3. 1 ready 

ADD a strong, multi- 
platform, industrial-strength 
Server that supports. 

* File mirroring 

* Heterogeneous networking 

* Automatic disaster recovery 

* Multi threaded design 

* Best price /performance 
available: from $445- $3745 


RESULT? f\ solid, 
economical, easily 
deployahie product that fits 
your needs, 

• Portable 

• Scalable 

• Exceptional Performance 

• Flexible 

• Easy Server distribution 

• Convenient OEM terms 



Heterogeneous TCP/IP Network 


You can’t find a better client SDK with these features! 
Over sixteen years of proven reliability and performance. 
No one else supports over 30 platforms in this price range! 

c-tree Plus® FairCom Server® 

* Complete C Source * Cltcnl/Server Model 

* Single/Muld User • Transaction Processing 

■ Client/Server (optional) • Requires <2MB RAM 

■ Full ISAM functionality * Online Backup 

•No Royalties • Disaster Recovery 



• Transaction Processing 

• Fixed /Variable Length Records 

• High Speed Data/ Index Caching 

• Hatch Operations 

• File Mirroring 

• Multiple Contexts 

• Unsurpassed Portability 


• Rollback - Forward 

• A uli- Deadlock Resolution 

• Client-side "C 1 Source 

• Multi-threading 

• Heterogeneous networking 

• Fite Mirroring 

• OEM/Sourcc Available 


FDFI YOUR NEXT PROJECT CALL FAIRCOM: YOU 
CANT FIND A BETTER HETEROGENEOUS 
CLIENT/SERVER SOLUTION! 

Also inquire about these FairCom products: 

d-tree ,H r-tree® ODBC Driver 

FAIRCOM' 

CORPO RATION 

WWWob Address: http://www.faircom.com/ 

BOO-234-B1BO 

U.S.A. 4006 W. Broadway - Columbia, MO 65203-0100 
phone (573) 445-6833 fax (573) 445-9698 
EUROPE Via Patriot!. 6-24021 Albino (BG) - ITALY 
phone (035) 773-464 fax (035) 773-806 
JAPAN IKEDA Bldg, #3,41-1 12-5, Komei-chou - Tsu-city,MIE 514 Japan 
phone (0592) 29-7504 fax (0592) 24-9723 
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wife's new P5-2GGXL; the Liberty laptop; 
and Alex sometimes uses the old Hand- 
Book* We work these machines hard; 
indeed, SuperCow has undergone some 
real torture tests, what with frequently 
being taken apart to accommodate new 
equipment and every couple of months 
being carried off to the beach house in 
the trunk of the can 
Except for an initial problem finding a 
free IRQ so we could add a SCSI board to 
RacingCow — that system came fully 
equipped with an internal modem and 
sound card, and my first act was to add an 
Ethernet card, using the last free IRQ — we 
haven’t had any problems with these 
machines. Roberta used the older Gate- 
way machine for years and now has the VS- 
200XL, which she loves* 

These are not special machines. I get 
them off the facto ry line, just as you do, and, 
indeed, the P5-2G0XL came with evidence 
of hard shipping since a few of the bezels 
in the front panel had been displaced. It did- 
n't seem to matter; the machine worked just 
fine right out of the box* 

I say all this because 1 get a lot of mail 


asking if it's really safe to buy computers 
by mail order, and I can only reply that it 
depends on the mail-order outfit. I know 
of several good ones, and I can’t possibly 
rdl you which is best, 1 can only say that I 


can get just about any machine l want, and 
Eve had quite satisfactory experiences with 
Gateway 2000 systems, 1 use them, and I 
rely on them* 

Note also that 1 write only about what 
I’m familiar with* There was a time when 1 
might try to keep up with the field and know 
what’s best, but that was long ago* Now, 
all l can guarantee is that l don’t write about 
what 1 won’t use, and 1 sure won’t use any- 
thing t Inn’s not more than good enough. 

I f my mail is any indication, a lot of you 
are concerned about upgrade paths. I’ve 
given this a bit of thought* 

First, there are now full- featured lap- 
tops that are good enough to be your 
only computer, and people looking to 


upgrade might keep that in mind* Exam- 
ple: we just acquired a Ni man tics Orion 
6x, It comes with a Pentium 1 50 p rocessor, 
a built-in fix CD-ROM drive, Sound blaster, 
SVGA video in a 12, 1 -inch active-matrix 


display, a 2.1-Gb removable hard drive, 
and many other features* With 32 MB of 
RAM and the Pentium 151), Blue Streak — 
I’ve named it for the blue stripe on the 
packaging— is a real screamer* 

The keyboard isn’t bad, either: it’s full- 
size, with plenty of keys— it’s not one of 
those ‘"space-saving” designs that assigns 
two or even three functions to every other 
key— and it includes so-called Windows 
95 keys. Of course, keyboards are a per- 
sonal tiling, but I like this one, and J can 
write with it* 

l could write books with this machine, 
and, in fact, if I didn’t already have the 
Gateway machine installed upstairs in 
Alex’s old room, I’d probably be taking 
Blue Streak up with me. Be warned: by 


This is one case where attempts to Plug and Play 
actually get in the way. 



At Microsoft, small products are 

the beginning of 

gigantic opportunities. 


Microsoft's new, lightweight Windows® CE operating system is usher 
ing in the next generation of inexpensive computing devices* Along with 
big new opportunities for forward-thinking innovative individuals. 

Based on the familiar Windows32™ OS. the Windc 's® CE kernel is 
now being introduced in affordable, easy-to-use hand held computers 
designed to exchan^ information with desktop PCs. read and send 
e-mail. and access the Internet. 

But that's only the beginning. Imagine a global positioning system for 
automobiles, or Windows® CE based consumer products. Windows® CE 
opens the door for an amazing variety of applications that will entertain, 
communicate, instruct and inform. And they’re all up to you. 


Hardware Program Manager 

You’ll lead the integration of new hardware technologies into the 
new Windows® CE operating system. This includes evaluating 
new hardware technologies* working with leading industry hard- 
ware companies* recommending important new technologies, 
and following through with Microsoft software developers to 
implement support* Qualifications? Minimum 2 years hardware 
design* Driver or embedded software development experience 
required. Excellent communication and interpersonal skills pre- 
ferred. Knowledge of CPU design, PCMCIA, small displays, touch 
panels* infrared* or RF wireless desired. Travel is required. 


E-mail your resume in ASCII text format (no attachments* please) to resumeQmicrosofLcom (indicate Dept A15hi-1196 in the subject 
header) or mail to: Microsoft Corporation, Attn. Recruiting A1 5 h 1-1196, One Microsoft Way, STE 303, Redmond, WA 98052'B303* No 

phone calls please. We are an equal opportunity employer and support workforce diversity. 


Microsoft 

www.mierosoft,com/jobs/ 
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There Is Only One Choice For Data Compression. 

PKZIP for Windo 


New Features in 
PKZIP for Windows Version 2.S0 

► Ability to create .ZIP files that span multiple diskettes 

► Create a Windows self- extractor 

► Self-extractor can span multiple diskettes 

► Long file name support for Windows 95 (16 and 32-bit} and 
Windows NT (32-bit) 

► Integration with Windows 95 & NT Explorer 

► Plus additional features 

The growth of the Internet and the increased use of World Wide Web 
browsers are creating a greater need to compressand uncompress data 
files. Saving disk space and saving on-line phone charges are big 
benefits of compressing data files with PKZIP* for Windows. PKZIP 
for Windows compresses files an average of 50-70% with many large 
text and database files compressing well over 90 %. PKZIP f s simple 
point -and-click interface lets you easily compress one file or all files 
on an entire hard drive, and store them in the .ZIP file. PKWARE 
provides the best and fastest data compression technology on the 
market try it and see! 

PKZIP for Windows allows you to easily open files created with 
PKZIP for DOS Version 2,04g, PKZIP is also compatible with 
Windows 3,1 or higher, Windows 95 and Windows NT. 

PKZIP for Windows $49, PKZIP for DOS $47 plus shipping and 
handling. 

To order call (414) 354-8699 
or visit our Web Site http://www.pkware.com 

See us at COMDEX Booth #52861 



Other PKWARE Products 


Put Your Executables on a Diet 

PKLITE t!V1 increases your 
valuable disk space by 
compressing DOS and 
Wi n do w s 16-bit execu ta 1) 1 e 
{.COM, .EXE and .DLL] 
files by an average of 450 . 
The operation of PKL1TE is 
transparent, all you will 
notice is more available disk 
space! Price S46 

Software developers, save disk space and media coses 
with smaller executables, You can distribute your 
software in a compressed form with PKLITE 
Professional. 1 ^ PKLITE Professional gives you an extra 
option to compress files so that ihjjy cannot be expanded 
by PKLITE. This discourages reverse engineering of your 
programs. Price $146 

Put Compression Into YOUR Application 

The PKWARE Data Compression Library” products 
allow you to incorporate data compression technology 
into your software applicaiions. The application 
program controls all the input and output of data, 
allowing data to be compressed to or extracted from any 
device or area of memory. 

'Hie all-purpose Data 
Co i npres s i on A i go r i t hn t 
compresses ASCII or 
binary data quickly. 

The routines can be 
used with most 
compatible language 
compilers. Separate 
DOS. DOS32 t 
Windows, OS/2, Win32, 
UNIX and Macintosh 
versions are available! 

Call for pricing. 




INC 


The Dale Compression Experts 

9025 K Deorwood Dnye / Brown Deor, Wi 52223 USA 
FAX 11 4 3 54- g 559 BBS: 41 4-354-8670 
EmcM nto©c^a f e.cQfn 
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today's standard 5, it's a real hcavwei ghr— 
about 8 pounds— if you're considering 
lugging it around airports, but on the 
other hand, it really is good enough to be 
your desktop machine, I don't have room 
here for as full a report as I’d like to give; 
but check the PourndLe bonus section on 
BYTE's Web sire for much more on the 
Nimanrics Orion 6x, 

In my judgment, the best upgrade route 
is not to fiddle with your old system; get a 
new machine and network it to your old 
one, Ethernet boards are cheap and get- 
ting cheaper, and so are Ethernet PC Cards, 


Win 95, and for that matter Windows 3.11, 
make networking simple and painless, and 
you’ll soon find plenty to do with lx ith sys- 
tems, I or one thing, you can do instant 


backups of important work by sending a 
copy to the other machine. That practice 
has saved me more than once. 

Fill I -featured laptops — like the Niman- 
rics Orion 6x — are one way to upgrade 
your capabilities. However, if you don't 


need portability, you have other alterna- 
tives. The obvious one is to buy the fastest 
system you can find, a Pentium Pro, a Pen- 
tium 200, or one of the Cyrix wonders. Our 


Cyrix 6x86-P166 system continues to work 
extremely well, and it's sure a fast machine. 

Whatever you do, get a PCI-bus system 
and a PCI-bus Ethernet card for your new 
system; they’re much easier to set up, and 
when Plug and Play works, it works very 
well. 

On that subject, we’ve found there are 
two kinds of Ethernet cards to consider: 
3Com and no-name generics. The no- 
names are cheap and often work, but if the 
drivers that come with them don't work 
well, you’ll probably never get anything 
better. The 3Com cards come with good 
drivers, and when there are updates, you 
can download them, A PCI-bus 3Com 
Internet card will cost maybe $30 more 
than a no-name card; in my judgment, the 
peace of mind and absence of installation 
problems arc worth the money. 

Understand, this is in the context of a 
low-cost upgrade by networking; \ hose of 
you with more serious networking re- 
quirements should look into other alter- 
natives, such as Applied Creative Tech- 
nologies’ Ultimate PCI-300Q net wo rk card. 
Oi course, if you already have Ethernet 
cards dun work, it’s hardly worth buying 
ii e w ea rds until y on ’ re rea d y f o r a n u pgrad e 
to Fast Et hernet. We’ll be doing that one of 
these days, but for the moment, Eve found 
vanilla Ethernet plenty good enough. 

Once you’ve decided to upgrade by net- 
working, the obvious choice is to get the 
fastest new system you can afford. Less 
obvious — but possibly cheaper and bet- 
ter — is to get a reliable dual-Pentium sys- 
tem. If you go that route, you’ll have to use 
Windows NT; Win 95 can't make use of 
your second processor, and given IBM's 
treatment of OS/2, 1 can't recommend that 
to anyone not already using it. That's a pity, 
bm there iris. Fair warning; installation of 
NT isn’t all that simple. If you don’t know 
what you're doing, be prepared for head- 
aches or gel it preinstalled. 

Once it's installed, you probably won’t 
have any problems. We’ve been using NT 
3.5 1 tor a while, and it works well with a 
dual-processor system. Now there’s NT 
4.0, which is much like Win 95, so much so 
that most t i i lies you need to look to be s u re 


Gain 

Access 



to the 
World of 
Smartcards 


In an increasingly wired world, thousands 
of profitable smartcard applications are just 
watting to be developed, in a wide variety of 
fields - banking, security, telecom, education, 
healthcare and more. 

To seize this opportunity and create successful 
smartcard applications, all you need is ASE Tl< - 

Hie Aladdin Smart card Environment. 

ASH is an integrated, PC- based development 
environment that gins developers an efficient, 
flexible and secure tool for making the most of 
ibis exciting new technology 

The thickest, easiest, and most effective 
introduction to the world of smartcards is 
the ASE Developer’s Kit. Each Kit is a 
comprehensive package containing everything 
you need to get acquainted with ASH, 





<5* 


TleASB Developer's Kit includes t&Wrire, a 
versatile smartmrd drive . ; ASEfo/? interfaces 
and utilities; and carious types tjfhSX&mls. 


To gain access to the world of 
smartcards - order your low-cost 
ASE Developer's Kit today! 


North America 0300, K-U JH7 W0805B. E-mail: awiabfe us daxam 

In N 0 Nice + 972-3436 2 ”i. Em * 972 4 537 57%. E mart u! t v ,ib a mi 

Germany -49 W 8) 42 2 1 -37. \xx + <9 m W 42 21-40, E-mul Infttfi tTt d* 

Untied Kingdom *44 1753-6222M,. I ,iv - 4 1 nUUHWL K-mail: Ahai tik 

Jnpn fi *81 42 640 7191, Ra + h ] 4 &4G 7194, E-mail sate ® a I ulMJ 1 1 ca.jp 

t ■ j N u *i for details <t 1 ) n n r I o t: a \ d i s t r I h u t o r 1 


1 - 800 - 562-2543 
W w w . a k S , c (i ill 


ALADDIN 


KNOWLEDGE SYSTEMS LTD 


I Ai.aj n KrvqM.1wlQg SyiWfPS UJ 1 1 59fi ^9 Mil ASS’* I* 4 Pafl*Tn*rk of AJ.?USn *tno 
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If you've decided to upgrade by networking, get the 
fastest new system you can afford. 


190 BYTE NOVEMBER 1996 


Circle 1 27 on Inquiry Card (RESELLERS: 1 28), 



N»licop« and Navi^alar aft rtadimorbi of NllllPpt CommunillitiOAl Cgrpniotion, 


Save 


the whales. 


the rain forests 
and the red berry 

cheesecake 



On the Web, 


you'll find some of the most quickly disappearing 


things an earth. Now, you can save these files easily by transferring 
them to a CD*R disc. And the easiest way to do this, is through 
WebGrabber. It installs directly onto your copy of Netscape 
Navigator™ 3*0 and works entirely within the Netscape Navigator 
browser* Plus, it lets you open and browse these saved files from 
within the browser and link back to the internet directly from your 
€D*R disc. So with We bG robber, transferring Web files to a CD*R 
disc is extremely cosy. Or, in other words, a piece of cake. 


Available now with Netscape Navigator 3.0 
Get the full story at www.elektroson.coni 
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you’re not running Win 95. NT 4.0 is sta- 
ble and, except for some DOS and Win 95 
games, runs all your software* 

If you are running multiple programs, 
especially if at least one is a DOS pro- 
gram, adua! ! 20 or 133 will likely be taster 
than one of the screamingly fast single-pro- 
cessor systems* You will almost certainly 
win with dual processors if you routinely 
run more than one DOS session simulta- 
neously, DOS programs eat cycles, and 
handing control to a DOS program and 
then taking it back involves a deal of 
overhead* Dual processors let one run 
the application while the other does the 
overhead and housekeeping. 

Actually, it’s not quite that simple. The 
OS doesn’t say “you do housekeeping 
and PH do applications"; rather, the OS 
passes control back and forth as needed. 
Still, the effect is the same. The applica- 
tions get the attention they need while the 
networking and other OS stuff goes on in 
the background* 

A dual -processor system architecture 
will let you do all your networking and 
communications without losing speed. 


We 1 ve b ec n cxpC ri me filing wi th D i a mo nd 
Flower’s dual-Pentium Doubleshot 133, 
and for many multiple tasks, it is by far the 
fasrcst machine in the house* 

The original Poumelle’s law was “one 
user, one CPU,” bur that was back when 
CPUs were really expensive* I’ve since 
amended it to “one user, at least one CPU.” 
No one deep down inside likes to share CPU 
cycles with anyone— including oneself. 1 
believe multiprocessor systems are the 
wave of the future. So, incidentally, does 
Intel. Of course, it’s self-serving for Intel 
to recommend multiple processors, but 
that doesn’t mean it’s not a good way to go. 


Tin still tracking down the hesitations I 
I get in Win 95* A dozen readers have 
made helpful suggestions; and I think I 

now know what the problem is. 

The symptom is that every few min- 
utes there’s a series of hesitations, typi- 
cally manifesting itself when 1 am typing: 
1 strike the key, and nothing happens for 
half a second or so. This goes on for a cou- 
ple of seconds and i licit the system retu rns 
to normal. 


The strange part is that Pentafluge, a 
Pentium 6f) that was the fastest thing in the 
house when we built it, didn’t have this 
problem under Windows 3.1 1; but as soon 
as we changed over to Win 95, the hesita- 
tions began, and we see rhern in Win 95, 
Windows 3.1 1, and DOS programs* 

We don’t see these hesitations on all the 
machines; the common element among 
those that do have the problem is that they 
all have Intel FrherExpress-16 ISA Ether- 
net cards* I am told by a reader that all I 
need to do is get the updated Win 95 Ether- 
Express drivers, and my glitches will go 
away. 

I don’t know if that’s true* l downloaded 
what I thought were the proper Intel driv- 
ers. However, when I went to install them, 
Win 95 refused to believe there were any 
proper drivers in the directory I’d put them 
in* To make matters even worse, when l 
decided to reinstall the EtherExpress card 
with its original drivers, it took me five tries 
to get my network restored. The problem 
is that when Win 95 installs the EtherEx- 
press hardware and default software, it 
docs not automatically install NetBEUI. 

continued 
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With so many web sites popping up today its hard to know which ones Net the best 
results. Especially if you re an advertiser looking to reach key Information Technology prospects. 

Fortunately the answer is dose at hand. Its called The BYTE Site, and more computing 
influences worldwide call it “home" than just about any address on the Web. 

The BYTE Site is the online version of BYTE magazine, the worldwide technical authority 
for computing experts. That means it's chockfulf of insights and information about the IT market 
from products to applications to trends. On The BYTE Site, visitors can instantly access every BYTE 
article published since 1993 through the BYTE Archive. Read ail about the newest products and 
technologies in our Virtual Press Room. Share viewpoints with BYTE editors worldwide by on-site 
Email. Even download industry standard CPU test suites from our BYTEMarks benchmark service. 

With features like these, 16 no wonder The BYTE Site logged nearly 150,000 visits this 
past January alone, and posted an overall repeat 
visit rate of 41%, Not surprisingly, it's become 
equally popular among advertisers. That’s because 
The Byte Site offers such interactive marketing options as hot-linked AD-Actlon buttons to showcase 
product information, catalog listings and data sheets. Plus our Virtual Press Room where users can 
access the latest press releases from your company 

To learn more about The BYTE Site, call John Griffin, VP/Publisher at 603,924,2663. Or 
find him on The BYTE Site at ht;p://www.byte.com. You'll discover reaching computing influences 
worldwide is easy once you know where they live. 
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If It Can Be Done 
In a Conference Room , 

You Can 
Do It Online! 





Introducing 

Internet 

CONFERENCE 


View, discuss , 
edit and 
approve 
documents 
with anyone 
in the world 
over the 
Internet. 


Everyone can see the document you're working on. 
Internet Conference Professional Version 2 brings 
seamless and efficient real time multimedia com- 
munication to your desktop. Use it to give remote 
p res entati ons and receive instant feedback. Link 
several offices and your clients together. 
Telecommute. Work online using the same pro- 
grams you use now; use your own spreadsheet, 
word processor, contact manager, graphics or 
CAD /CAM program. Create documents or make 
changes. Even draw and highlight. Everyone 
meets In the same plate. , , Your PCI, 


Make sates presenta- 
tions remotely and 
interactively. 

Turns your Microsoft® 

Office into an online 
application , 

Work in Microsoft® Word, Excel 
or PowerPoint Collaborate on 
projects. 

Work on the Web together. 
Everyone views the same page 
at the same time. 

Works on any network I Lan f Wan, 
Intranet or Internet 


Do wnload Free Trial 


tilt|i://iruww.Vficflltac.ci]in/SBD.HIM 




Call 800-899-3942 


E-Mail: inlo@vDcaltec.com 


I VOCALTEC I 


©1996 VocalTec Lid. AU rights 
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Conieience are ail trademarks ol 
VocalTec Ltd Micrasosoh Olfico 
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NetBEUI is an elderly protocol whose ma- 
jor— almost only — use is Windows 3.11 
and other Microsoft peer-to-peer net- 
works, hut you must have it for those. 

Worse, the Network Troubleshooter 
wizard in the Win 95 Help system is almost 
useless. It docs notask if you have installed 
NetBEUI, so if you don't know you need 
that protocol, I don't know how you'd 
ever find out, I had forgotten 1 needed it, 
but since I had other systems networking 
properly, I could go study one that worked 
and see what I had left out. 

In any event, Urn pretty sure the hesita- 
tions are caused by Intel Ether Express 
cards running the Win 95 default drivers, 
and that they can be made to go away by 
either installing a different Ethernet card 
or getting the proper drivers for the Ether- 
Express card. I'll try to test that before we 
go to press next month. 


T he first book of the month is also the 
CD-ROM of the month; Erica Sadun's 
Java Script CD-CoohHook (Charles River 
Media, ISBN U886801-35-5), This is a 
“book” you read with your Web browser. 
Clearly written, lots of examples, and 
probably the first of many “books” done 
this way. 

A more traditional computer hook of 
the month is Mark Warhol's The Art of Pro- 
gramming with Visual Basic (John Wiley 
and Sons, ISBN 0-471-1 2853-8). The sub- 
title is Techniques for Writing Solid Code 
That's Easy to Maintain , and it is all that 
and more. The chapter on naming con- 
ventions is worth the price of the book. If 
you do large Visual Basic programs, or you 
supervise people who do, this is nearly 
indispensable. 

The book of the month is Thomas 
Cahill's How the Irish Saved Civilization; 
The Untold Story of Ireland's Heroic Role 


from the Fall of Rome to the Rise of 
Medieva 1 Eu rope ( Do u' b leday, ISBN 0-385- 
41848-5). It's as much a delightful insight 
into Irish character as a history. Parts oi it 
are serious enough, but even then you'll 
hear an echo of Irish laughter. 

The game of the month is The Pandora 
Directive from Access Software, This is 
one of those role-playing movie games, 
and frankly l wouldn't have fired it up il I 
hadn’t noticed that my old neighbor 
John Agar is in it. 

It's actually a rather interesting plot 
hinging around what happened in Ros- 
we 1 1 , N e w M ex ieu , o n J u 1 y 6 , 1 94 7 , i n v ol v- 
ing UFOs. The acting is quite good, l find 
the pace of this game to be a bit slow, but 
that’s really saying that I am not usually 
fond of the kind of game where you must 
poke around, looking in desk drawers and 
under rugs, and talking to everyone in 
sight. For those who do like that kind of 
game, The Pandora Directive is about as 
good a one as I have seen. 

The piles grow higher at Chaos Manor, 
and even with the longer column— see 
BYTE's Web site for the parts of the column 
that didn't get into the printed edition — I 
can't keep up. We now have CD makers, a 
lot of great new software, so many CD- 
ROMs I have lost count, and a whole bunch 
of stuff 1 wish 1 had space to tell you about. 
The computer revolution isn't slowing 
down at all, 0 


Jerry Pournelle is a science fiction writer ami 
RYTE 's senior contributing editor. You can write 
to }crry > do BYTE, One Phoenix Mill Lane, Peter- 
borough , NH 03458, Please include a self- 
addressed, stamped envelope ami put your 
address on the letter as well as on the envelope. 
Due to the high volume of letters, Jerry' cannot 
guaranteed personal reply. You can also contact 
him on the Internet or BIX at |erryp@ btx.com. 
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(714) 573*4030 

fax: (714) 573-4025 

hltfk *11 vi w w.n i mo n l tes.cu 111 / 

Circle 1000 im inquiry Card, 

The pandora Directive 
$73.05 

Access Software, Inc. 

Salt Lake City. UT 
(500) G 00-4 LI 00 


(001) 359-2900 
fax: [001] 359-29GB 
h t tp :// w w yv. a c cessso f t w a re. com 
Cirdc 1009 on Inquiry Card. 

Sou nd Bi aster Performance 
ax Kit $440 
Creative Lab s, Inc. 

Milpitas, CA 

(000) BOB- 52 2 7 

(400) 420-6000 

fax: (400) 420-GGll 

http :// vi w w.erea t i ve I afos. com 

Circle 1010 on Inquiry Card. 


Circle 211 on Inquiry Card (RESELLERS: 212). 
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BUYER’S 

GUIDE 

Essential Products 
and Services for 
Technology Experts 


Mai! Order 

Top mail-order vendors offer the 
latest hardware and software products at 
the best prices. Page .96 


Hardware/Software 

Showcase 

Your lull-color guide to in-demand 
hardware and software products, catego- 
rized for quick access. Page 219 


Buyer’s Mart 

The BYTE classified directory of 
computer products and services, 
by subject so you can easily locate 
the right product. Page 228 

NOVEMBER 199G BYTE 195 




COMPUTER DISCOUNT WAREHOUSE 








MICROTEK 

W' Brffcr JrtiayrN TTjrot^fi fawpgkn, 

ScanMaker E6 

Capture lifelike color 
at a real fife price 

♦ 600 x 13300 dpi optical, 

1800 dpi interpolated 
resolution • Single- pass scanning 

♦ HO-bit color ♦ 8x13 scan area 

♦ Includes: Image Pals 2 Go, OmniPage 
LTD and Scan Wizard 

EG Standard w/Ptrolo Impact $526.07 
£6 Pro w,fuil PholosOop $695.10 

ScanMaker E3 

♦ 3QQ x GOO dpi optical resolution ♦ Single- pass 
eeantiing ♦2-i lut color ♦ Includes fhotolmpnct SK, 
linage Pals 2 Go, OmniPage LTD and ScanWmird 

New lower price! $349.81 cow 72264 


CDW 72263 
CDW 65671 


WHY 
PAY 

RETAIL? 

CDW Sells 
For Less] 


Microsoft 

Windows NT 
Server V4.0 

A One platform for e-mail, file 
server; databases and communica- 
tions A Integrates seamlessly with 
existing systems, including NetWare* A Huih-m Internet, 
Intranet mid communications services A Includes web 
services: FrontPage and Internet Information Server 
A Distributed un CD *R0M 

Server + 5-tlicnls S738.93 CDW 73221 

Server* 10-ell*nti SI 023.5 7 CDW 73222 

Upg + 5 client licensee ..... S377.15 CDW 73214 

Upg * to client licenses $499.73 CDW 73218 

Call yout CD IF Account Executive for Microsoft * XT 

StrviT V3.51 and other V4,0 configuutiatu if 


'ARE & PERIPHERALS AT 


DISCOUNT 


At*** PageMaker Vfl 0 WIN 34®0 „ 55 J. 1 1 

Aoofce PagoMa^of VS O WiN upg 3.&C0 , UJ Si 
AdctM PtHtoabcp V3 O 5 W1 M 3 SCO 545.lt 

Artat* Pnc*c*hcp VlA5 WIN Ifig . 159.55 

Backup Ipf W=ftda w* 55 H-M 

Ca«i Or^Fo*^ V2 0 W 1 Tl ,1 5 
Cmh OrrnPigt Prs V7 S V("=Ti 55 vers ifg 1 1 115 

Cc-'-ol WoraPerTfel fMe V7.D WIN&5 CD 541.54 

Carol WorrEPcrfocI &u,?b VT.O WIN95 upg 3.5,0 □ 111.70 
Coral WprdPertnpt Suite V7 0 WlNSS upg CO. 94.15 
CcksI WordPerfect Suits WIN 3 S-CO 211.15 

Caret WordPerfect Suita Win CD i 4 1 .44 

Corel WordPerfect Sum WIN upg 3 5,‘CD. 1 44.10 

COfBt Wo^Perfec! Am WlfJ u pg CO . . I1.T7 

CowCfiJttM V &0 w.NM co mu 

Datosfcnn Proecrrm Rue V3 0 W.N3S W M 1 1 J. 77 

DfttoStofTh Pr&ccmm pi u* VO 0 WlNSSWlN CO U4.S5 
Detma WinFAX POO V7.0 WIW95 .. 77, 45 

D* Inna Win FAX PRO V7.G W1N9B CD 11.14 

Hein Hurricane V2.0 WtttB&WlN 42.99 

Inlurt CkiifikBPcKs V4 0 W IN 95.70 

intuit Cu *Aen Dr \j ■ a V5 0 WIN CD 49 19 

Lotus 1-2-3. V5 0 WIN Ill 45 

IlsT- 2-3 VS 0 WN ffWC - 1415 

I LCfcjt CC ^41 M va 0 W'.ti . ill. 00 

t eto* SffaflSurto « WN upg CO 111.72 

McAtes S/ffiaScati V2 O WIN 35 4445 

MzAtea VirusSc** 1 ! V2 2 WIN 44,17 

M^rncorn CaitKio Copy V$1 DOS 5* 11 

MitrOSOlt Accrue V2 0 WIN JIM 4 

Microsoft Sookiholf WIN95 CO 44.94 

M*r«cJt Enouto 96 World Allas WINQ5 CD 44.94 
Mfetaedfl Encarte ErXyClOpectia 1S€5 WIN CD 44.34 
Mrcroscd Etoal VS 0 WIN camp upg.„., 1 14 93 

FrortPrvje VI. 1 WN3S . - 11744 

MttOAoR MS-DOS Vfl 2Z upg ll 52 

M-cresoS Dttc* fariMtfcnal V* 3 WIN 114 47 

MiCTOMfi once Proto uc ™i V4.3 WIN icenie 151 ti 
W. errarit Office Protosnonal V4.3 WIN upg 3 54- 25 

MS Qflco Prctoeelcnal wfrMxftw WlNSS upg. 114.53 
MS Otfxa Proic ssior.al W W 35 CD itfB kfihc 1 949. 0 5 
US Ottpfl Pratcuigaiil WIN95 upg CO w Bktfwlf 11 4 29 
Ucroeofl Office Sid WiN J5 CO 441.57 

Uicrcscft Office Sid WIN55 upg 225 97 

lAcroscll Ck*c® 5td W*N5>S upg CD 37* 5 \ 

Uoosoft Q#fc* V4 3 WIN 441 &1 

lAcraesH C^ca V4 Z WN i^q - ... 235 7 1 

Mteeawn Pk»iWiNS>5 14 ai 

Wftrtson Plusi W1N3S CD 15 4 3 

MiCrOAcrfl Project V4.0 WIN. 1 1* ,7 3 

Mcros^l Publisher CO OflMxo WIN9S . *1 Si 

Mictwoft PubAtw V2 0 WIN II. 21 

US V.sual Basic PfO V4 0 Wl Nft&VtflUNT CO . .415 « 
US \‘£l£I glaac Pip VI L W*^SW747fT ven Lpg CD II 54 
U*T3K#l Visual C** Sut4i?-p5cn W1N55 117 91 

Uaasdt Wrdiiwi 55 11141 

Itefoicft Window* US upg — „ M 1 T 

lAddsdtl Window* BS upg CO , *1.11 

MicroaoH Windows VJ 1 1 tl.GI 

l.fdraoft Wmdov, n V5. n Lpg 41.21 

U-otsson Ward Vfi 0 WIN upg 114.91 

M vreddfl WCrd V7.0 W1N95 upQ J 9.15 

Warke V3 0 WIN 41.11 

Microsoft Work* WiNW 4t.ll 

Ne&bMge ECCO Pro V3 fl WW II 11 

Quart Qui-kX Prr :s V3 3a WIN SHU 

Quansrae: i; Ow VI 0 W ,N3& 1 *.15 

Guarterdec^ CEWM VS 0 WINSSWITl 12.11 
Symantec ACT1 V2 0 Wl N 1 1 1 .14 

Symantec Nerton AnaVim* VZ.fi W1N95 15.19 

Symantec Norton AnyVirus V3 fl OOS'WiN 1* 29 
Symantec Norton AnhVirtJi WiW35 . 1 M 4 

Symantec Norton AntVirut WiN35 t?ede -up 31.79 

SymanleC Norton Nt To&* VI 0 WN NT CO 49 OO 
S f mamec Norton Uli$*e V8 0 DOS-WI N 117 15 

SyfWMC Norton muff** WN5S _1tl.1l 

Syrnamec Norton Ut 1 c a W1NS5 &ade-up 17. 14 

SymontBC pcAJlY^VHEHE V2. 0 WIN. . 111.71 

Sjrnafstec pcAtJYWHEHE V5 13 DOS 121.17 

Symantec pcANYWHE RE V7.5 WIN9SNT upg 11.79 
Symantec pcANYWME Pl£32 V7.S WtNai'N 7 . 15124 

SymanlBC WmFAX PRO V4 fl WIN 79, 1 4 

Venlana Fretscape Navigator VZ G WIN 43.04 

V*o Tecftncai V4. t W -N >i'iWiW 35*. 1 1 

VI44, V4 0 WIN 3 SCO 113,11 


rggcgj 


S-LJ*erCO ., , 

10-usH CO 
Z5-ul«rCO. 

SQ-unerCD .... . 

i»aM* CD 

NetWara 1.12 

5-u**r 3 5‘ ... 

10-it5er 3 [j - 

25-umm 3 &■ 

50'uaor 3 5" . - 

tOO-awf 3 y 


715.41) 
lilt. 19 
25*12* 

5211.21 

earn 

eti.Bi 

1574.12 

2325.21 
3751.25 
4309.41 


SO-uier CD..,- . ........ 

143 JAI 

lOfcjur CO 

2442.52 

LAN WdrkPlace V5 0 


$ing|e-iH0f CO 

IB 3.32 

tD-usef CO ... 

15*4*2 

tOO-uver CD 

4471.37 


Mjcrttsoft 

BackOffice S#fy*r VJ 0 


Starter tor S fi" » 
Add-on krt 3 &' * 
l-amr comp upg 
10'user camp upg 


MSO/I 

) A inas-bc*. tn 


DATA tronAQt 


saswB»_ 

JurTtoo 3SO 3Etva TB J nterml . 
Jumbd 1400 1.30B TBU iM*«ia3 . 
Trakker S&OM0 TSU par*n*l . . 

T1000E B0CMB TBU p uaM 


It. 20 

719 00 
14T-W1 
191. *1 


Iomega 


SONY 


SDT-S200 DDS-Z DAT Ifllwml 

ftll.fifi 

SDT-5200 DD5-2 DAT erterrui 

SOT- £000 DOS-2 DAT Hemal 

71151 

143 t* 

SOT-5000 DDS-2 DAT ertemat 

10*41) 

SDT-700O DDS-2 DAT nerivtl 

*JT,T1 

SyOia«t 

EZ1J5 t3£MB tDE mteiT.al 

119 23 

E Z\ Jb 135MQ SCSI onlBrnal . . 

E'7 05 135MB external .... ........ 

11123 
119.23 

EZI35 t3£MB cartndgo 

19.19 

EZFFyW Z30MB SCSt ©iteftiAl 

29141 

EZFh # er 230MB edemal 

291,41 

EZFfyer 23CM3 cartndge 

1J.11 




VIDEO BOARDS 


OVERDRIVE PROCESSORS 


into! OverOnw DXA7S ^ 1 1J 44 

:'. ■[:■• vo DX4.‘ioo 77M1 

InEof Ov»riX r '.ve Pertlium. tSWHz 1 54 41 

Intel OrflfOnve Panlium S3UHz 11117 

Irfil CXerOnvQ Mwrlun I^Viaamz Lpg br r.U, 255.45 
Inlol OverDrive Pentium IZ&uny upg lor 5/7& . 791*5 
Irtol OverDrive Pentium ISOMHz upg tor SDU . 51* 79 
Wei OverDrive Pentium 166 Mmj upg lot 5000 4*4 21 


3Com BPW* niC 114 51 

3CWi EmertrA III 25 6 Enel 1 COT- 114 19 

Mega-Nertx IPBI dual ampler w/XjACK 122.fi? 

Meoiilhertz ZS.ft V.3* delMaa wt, XJACK . HI M 
Megahertz 2A H V34 1 Dlluter wr XJACK 244 19 

Megahertz ZS.H/EntE ci Aar iwXJACK iii r .b 

Mogaf’ortz 2& SErtot C&mtlO ceflulaj w.XJACK 342 44 

Magahertz AuPoir-ta Mirelesa 444.12 

Motc/ala Marn.in4 ?fl fl C*l!uli p 211 SS 

Ncn Med m £0 B NotSurter U*. modem 141*7 

Smple 2*9 Commutator ct Li r _ 1 U 1 1 

amp 1 * 28 9 Ck5rwmA»c*!5r .221-5* 


B, »i«uiim CDW® Computer Centers, Inc. • 1020 E. Lake Cook Road • Buffalo Grove, |L 60089 

A 


If you find a better price, 
call CDW® before you buy 
Fax: 847-465-6800 
Sales: 800-959-4239 (4 COW) 


NASDAQ 

IUJV WITH CONFIDENCE 
CDW IS A NASDAQ 
TRADED COMPANY 

TICKER SYMBOL CDWC 

DAB rated 5A1 

Durtj 10-762 7952 











Snappy 

The best way to get 
pictures into your PC 

Grah m' m&liunal PC Btfllfl fmm any 
camoiiriJpr, VCR or TV. -Just plus Play's 
Sruippy into your PC's printer port, 
thi'n ronnect to any video source with 
the included cable. With the press of a 
button, Snappy captures im rises in 
Iti.ii mtJJiou colors at itodutiona up to 
1 n c K s \ 1126, From desktop publishing 
tu c renting PC photo album a. Snappy 
makes your PC more powerful* more 
visual and more fun! 


$ 181.97 


COW 74744 


WHY 
SETTLE 
FOR LESS? 

CDW 

SERVICES YOU 
BETTER" 


AST 

Ascentia 


m 


tide 


J Series pentium 

♦ Intel - Pentium* processor 

♦ 8MB RAM* upgradeable to 
40MB ♦ Hard drive upgradeable 
to 1.35GB ♦ Integrated 14.4Kbps 
data /fax modem (JlO, J30 t J60) 

♦ 5.8ll>s 

Hard 

Model CPU Drive Display 


Price CDW 


J10 75MHz 500MB 10 .4* dual- scan 11961,5 6 64431 

J20 IOOMHj 540MB It .3" dual -scan I17SM7 73Q27 

J3Q 100MHz 800MB 1 0.4' active-main x 12434, <2 64483 


J50 1 33MHz SOOMB 1Q .4' ach ve-malrix >2401. 60 67377 

7hi Iilrt liign QMd frattHm' *f* }Ug Ultrtd Trademark* of Intri CftrfaraiWin 


TUB 


COMPUTERS 


P OVBR 20,000 PRODUCTS . IF YOU DON'T 

TTririrr— — i wriw 




COMPAa 


fill lIMfHI* 

£:1(f\U HoUtMMJU 

510 VlOOrWflfllCMS 104* [bad 1711,7? 

5S5CD VT5 6Mf) 52*MS 10.4’ dual 1331.93 

5TDCD Vi 00 8MB 81DMB ll Y W*1 &X CO . 12*1 J7 
S70CD7 VI0O £MD 1 2GB 104' &ciiva OX CD 29*4 0 7 


iiocsvioowtaau^uraMi iu*.r» 

ItOCT VIQ0&UB .B1GMB 11.7 3*4107 

41CCS5.’W6Wa77ZM3 II T dual 2374.SJ 

4 1 OCOT VW &M0 7?2MB 1 1 3* «£v* 4X CD .. 17 11.31 
420CDS VT0Q GMB &T0MB 11.3' du.il 6X CD 25173 75 
4J0CDT VinO 6MB 1.26GB 11. J* atnv* 6K CD12IM2 
Pc rlc □ c Ndlabodk* 

SWCT VSOflMfl 720MB 9-5’ntlJYW. . , 2421_tfi 

62QCTVIWBM0 1 2GB 2411.15 

650CT vm lews i-asoa n.r **w.. «mi.u 


511J2W0C0 vm leva 2 SGB ft* CO Mil .Si 
5l0V2SO&CDVie& 32MB 25GB 8X CD ttll.H 

62tU"J50lCD V2M 32MB 2 5GB 6* CD Hi t . 95 

DvtfcpfO 4000 5*rl* t DtaMop* 
512ft r 10BG Vl2fi St.wa 1 OfiGB 1B2T 20 

sim i tfois artzo i ma \ «ob... . 1 1 75 .10 

SI 3371060 VI 33 1GMB 1 ,06GB . 1 B0 1 00 

S1H r ie20 VI33 IfiMB 1.62GB., I»75.i0 

516fl/18MjyiM 16MS T.6ME1.. ■ 21*115 

5 1 C&’Zioal S VI 68 1 6WS 2 5GB iiU. H 

e T DC*’ 1 G2PCOS £,• I SO 32MB 1 62GB BX CD 975 1 90 
Q20tt29OOl3/CO$ V2QO 32MB 2 SGfl 6X CO 1*51 SO 


TMS2QG 57120 RMB 1 ,2GB 112“ JlCtrvn .„ 
TM530Q VI 33 6MB 1 2GB 1 1 . 3' ac W , . .. 
TM6O20 VI JO 8MB 1 .CSGB 11 a 1 iciv# . 
TMtiOJO V133 I6MI1 1.35GB 12 V net™ 


WESTERN DIGITAL 


Vat tr a 500 Sane* Onktopt 

6 1 CCD VIM 1£MO 1 28GB EX CD 

V*clf< 500 5«t*i UmHowa** 

SisCCi VlM 10JUS 1221GB fiX CD 
5I5CD VI 33 If. MB t 52G6 6X CD 

SlSMCi V133 16MB 1 62GB 6X CD 

5 IS?, 'Ci VIM 1&MB 1 E2GB6XCD 

515MC1 VIEJO ISME3 1 G2GB 6X CO . 


si tan oms visa ssmb i 0200 1 in u 

5I662VBCDS V1G6 3ZV3 2 5GEJ 6* CD UIIJ4 
paakpra 6000 Saikia Daaktap* 
filMi'ltiaOfCDS E/IK 16 WB 1 OflGEI SX CD JM7 M 
&1SV1 0BGCDS VI 56 32MG 1 OflGB &X CD 11 07.M 
5MG r 1 DtitiCO 3 V2D0 32MB 1 .06GB 6X CD J * 1 * 95 
6161V2 1 EQ/CDS 6/7BO 32MB 2 1SDEJ 0XCD. 3111,75 
C2W» 1 E&C0S &200 32MB 2.ISGB 6K CD 3113.15 
620CV4200PDS VHKJ 32MD 4 2GB PD-CO , 4547- 70 

D#tkpro 6000 Sv1*l Mi ni-lowara 
516*215CCQS V166 32MB 2.15GB «K CD Ull *S 
620&4MC1^6^32Wa42GBF*DCD ltH-W 
Ciitifki Dtiliopi 

4 11 2 VIM 16MB 1 6GB £X CD HM44 

4122 V160 If.wa 2SG3 5XCD H» M 

4402 3'13J If/.lB 1 GTiB £X CD uaH-i It^monicif lttl M 
Piiurlo HnUdwin 

4704 Vtpa 16WD 1 CGBfiX CD, . KH tB 

4712 VI 66 24WG 2.5GB 6X CD . II M-M 

0704 V1C4 24WB 2.SG8 6X CD 2399 56 

6702 V1£6 24MB 2 5GB 8X CD 1 49I.M 

47IQ5™)32WB£.4GflflXCD 1791 M 

6706 V200 32MB 2 5GB BX CD HU M 


JTO V?5 6MB SOOMB 10.4' dlu,\ , II 

J20 V1DO 6MB 540MB 11.3' (toll 1 

JM V 100 6M& 0QOM& 10.4' dUat 11 

JJ0 VI 00 IU4B SOOMB 10.4' ndivo ?- 

JEO V 1 33 UMB SOOMB 1 0.4' aclr»0 3J 

PM VI00 6MB &00MB ll^duaUXCO V 
P30 VlOO 8WB 1 2GB It 3' du*d 4X CD H 
P4Q L 720 ISM8 IGB IS jf art>« 6X CD J3 
PM VI 20 1 SMB 2.1GB 11 3' EX CD J' 

P40VI33 4VB &OC»^a 11 a - «flhrt 4XCD SI 

PSOVS33 6MB l^GBl i r actM4XCO SJ 
PVJ VISl 24MB 1GB 12 .radiwSX CD 4: 

P&O VI 33 24MS 2.1GB 1 2. V Kfrrt BX CO, 41 
AdvaOtagO! Uleatyle Mlnl-lowtra 

631 2 VI W 24 MB 2.&GB SX CD 2' 

0JSO V1M24MB2SGB 6X CD ... . t: 

3315 VISA 32MB 2 5GB SX CD H 

W10 V200 32MB 3GB6X CD. P 

A4v*e|^g«J 9MO S*rt#a Minl-i™*™ 
gtKM V 1 3C J4MB 1 6GS SX CD . 

93GB Vlftft 24M0 25GB BX CD 
SG14 V200 24M0 4GB 6X CD 

Bravo Diitiqri 

DC 5100 VH30 J6M0 G30M& 

LC 5100 V100 16MB 7.2GB .. 

LC Sin VI H SMB 630MB, . 

LC 503 V 1 33 16MB 1-2GB ... 

L.CS1P* V166 16MB 1.2GB 
MS 6100 VI 00 16MB 1 2GB 
MS 5100 VI DO 1&MB2-IGB 
MSSl33V133l^1B l-IGB 
MS 5133 V133 16W3 2.1GB 
MS STM VISS 16M3 2 1CB 6* CO 

Bravo UUnl-towcfi 
I4S-T S10Q VI 00 16MB 1 2GB 
MS-T STO0 SlOQ lOffi 1 1DB 
MS-? 5133 V133 T6MB 1.2GB ., 

MS-T 5133 S' 1 33 15MB 2.1 GO 

COMPAQ. 

Armada Hottbooka 

1120 VMM SWB fltfiMB 10.4' JlsiI 
1I20T V1M&WB 61CWB 104' HCtVfl 
411D VI00 SMfl 810MB 11.3* dual 
41100 VI 00 SMS StCMB It. 3' dual 
4im V 120 tewe i oeGB nT 
4120? V120 75MB 1 D6Gfl lU’ artwo 
4130? V133 16MB 1.68GB ll.S’actvs 


ACCUBA 366 V 34 JnCBmil w.tax . 
ACCUHA 3C6 V .34 VUtWt 

ACCURA 3«6 DSVD atfemar 

ACCURA 3M DSVD A«»rrtal_._ 
ACCURA 386 V 3* ^Wrrai vtjeft 


B.1S7JRFR ISDN adapler mtemal 

B.iSURFn ISDN a d.itfw tfloma: . 

BilSURFft Pro ISDN lererwnal adapter 

ModO-nSURFFt V.34 26.8 inlerna! 

MotfthTiSUH Ffl V ,14 28 8 omgrml . 

OnfmaSDf'Fn V34 2&.S inlamal 

Ori JieSUnFfl V.34 ZB B irterrwH 
V04»SUfVR VS4 3$ 6 ln!amaJ._ 


IJMftad Noiaiwoka 

365£D VltsO &M3 6+5M3 10.4* fl^al 4 X CD IMUM 
366ED V10C 16MB B1QMB 104* art, -a 4X CD ItSMt 
X5X VlOO 6MB 8 1 0MB 1 0.4 4 dual lift 06 

365X V100 BMU 610MB 10 4' acOva 1311.05 

3S5XD VlOO BMtt B 1 QMS 1 0 4‘ dual 4 X CD ■ 1315,1? 
36 EX D VIM SMS 1 GB 1 1 .3* dual 4 X CD JSfi 2 , 1 1 
365 XDV 120 SMB 1GB 1Q4' actn«4X CD. 1111.11 
S66 VI 00 BMB BtOMB 11 3' nJi^U 1711,79 

ECO V120 6M0 STOMB 12.1' a dw*., 1741.11 

560 VM3 6MB 1GB 12.f actv* 4IIS.1J 

760E V120BMB61&WS 12 V Kkr* 4447.24 

760EVI20BM9 1 2G3 l2l'*iva Ull.H 

7WE VI 33 1 6MB 1 08GB 12 1 ' artm 5M7 U 

7&C-ED & I31 167AB T^GB 12-1* aclrva 4X CD UW H 
75DEL V 1 00 &MB 6 10MB 11.3" dual JJML.IJ 

760ELD 6MB 810MB 12 .1* art*® 4 X CO 45lt,» 

760EL V120BMB 610MB 11.3* dual . . 140t.IT 
TBOet V 1 20 8MB 1 ,09QB 12. I* Mfe'i 4112.50 

7601; L VI33 16ME3 1 OfiGB 12.1' JKfcVH. 6407,32 
AjStlva S«[*i DaakTupa 

C£J V 1 33 1 6MB 1 GGB 8X CD. . 1 449.M 

C65 V 1 68 T6MS 2C0 8X CD 2+1 t.flfl 

C73 S^OO 16MB 2 5GB fiX CD. . Htt.M 

PC300 5<rir» Dathtoe* 

PC330 VI 3 a 1 6MB 1 2CS 3 1 71* *1 

PC3X) Vl» 16MB T.GGB Shtyi USl II 

PC3+0 V I DO 1 6MB 1 2GB 4 bay! 1UI.1I 

PC343 VIH T6MB 1 2GB 4 tayl - Tlll.I? 

PG&eafltt 16MB 1,200 fitly* Tit*-* 7 

PC3M VI 33 IGMB 1.2GB 0 lays 1776.76 

PCSSO VI 13 T6MB 1.6GB 5 tmyi OX CO 19tl.tl 

PC3S0 V 1 60 1 6MB 1 6GB 5 ba/fl 1 1 44.1 2 


ni-ftubotlcg 

Sporlstar Sanaa 


1175.74 
1 704 GO 

.1177,41 
1*411)5 
1*99-1 1 

1409.74 


Colder S*rte* 


min 
2201.02 
2494.17 
2179 JT 
3973 47 
174411 
4417 IT 


&K*4*>SO«*0 
Ba^ -UPS ProZW PNP 
Ba^-UPS Pro 420 ftiP 
Bk*‘UPSP» 0*MPNP.. 
Smart UPS 700 

Sman^PS 1000 

Smarl-UPS 1400 

SurgoArrnal Partorml 

SurgoArrecl Profaiatanal. 

SurfldArrcil Nctwartf ...... 


5000 V75 6WB 6 1 0MB 1 0 4* *Glf¥« , 

S10G VW3 6MB &1OM0 10 4' acUvn 

5100 VOO 6M0 31 6MB 10.4* artrw 2X CD • ■ 

6150 VIOO 8MB 610MB 11.3' dual 

6200 V 1 20 SMB 1 ,35GB 1 0 4‘ CKltva 
52SO VI 20 16M0 flIOMB 10,4' artWo . 

52S0 V'l 20 14MB 1-36GB II T aclwc 
5300 V 133 16MB 1.35GB 12.1' icSvu 
SMO V 131 t&M& 216Ge 12 1* acltwa 

Detkp ti> 2OD0 S*rl*« DtartUfi* 
S10&830 VI OO &M0 &3u*iTB 
STMr 1200 V I W 6MB I 2GB 
5 1 W I fOO VnOO 7 &M8 1 2GB 
51201200 VI 20 6MB- T-ZGB 
6IKW1200 . VT20 16MB 1.2GB 
BTSV*200fi/l33 16WB 1.2GB .. 

6 1 33/2500 V 1 33 1 6W& 2-5GB „ 

5 1 68/1200 VI66 16MB 1.2GB 

6 1 0V2VOO fines 1 6MB 2.5GB . - 

52002500 V2O0 32M0 £5GB 

6 1 0(V 1 20GC 0 Visa 16MB 1.2GB 8X CD 
V20a2500CD 6^30 l&MB J 5GB SX CD 


PC TOO VlW 
PC7D0 5/133 
PC700 VTfifl 


12i7ii 


2+00 Vl W 8MB 8 1 DMB 1 1 .3* du,v . 2719 41 

24O0CD VIOO 16M0 1GB 11.3-dual6XCD 24IHW 
4200 Vlt» 6WD 610MB 10.4' artlva 7999.50 

4230 E/133 8WB 1 OflGB 10.4'acliva 8XCD 1*11.00 
4050M V60 6MB fl 1 0MB 1 0 +' UCt>VO 29 19 00 

406DH E''C"J tiMQ 1GB 10.4* fictive.. 3fi 19. M 

6000H VlOfl 16MB 1 DSGB 11 3' iCPvdOX CDJ9J9.M 
6030H VI 33 18W0 1 35GB 12.1* artvo 6X CD4(t*.» 
GKHX VI JO T6MB 1.44GB 121' atffin CX CD U99.99 


Oiw* COW Cornpulsr cantari, Inc. 1B33 11/M 
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APEOOO* 

21*01 
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CDW" sells for less and services you better!" 

J 

Mil Tor a Tree 
COW 9 catalog 

800 - 959 - 4239 ( 4 cdwi 

Visit our web site! www.cdw.com 
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2.1GB PatMTA-2 

371.70 

2 14CB Faat SCSI-2 

711.11 

2.1GB Lrir/B wido SCSI-3 -iv^'-V.’Vu — . . 

,.,..,131.11 

4 29GB Foal SCSF2 . . 

,,,111,74 

9GB Fail SCSI-2 

191149 








COMPUTER DISCOUNT WAREHOUSE 





Today's applications require higher performance and reliability from your storage configurations* 
Consan RAID systems are your storage solutions* 

We have specialized in mass storage configurations for nine years and Consan designs the highest 
performing RAID configurations to meet your most demanding needs* 

0 HARDWARE + SOFTWARE R A l D S — All Raid levels for all platforms. 

O H O T SWAP — Optional hot swap drives, power supplies, and fan* 

G DIGITAL VIDEO + CAD — Digital Video *t* CAD Approved with most applications. 

G NETWORK SERVERS — Combining performance anti data integrity. 

C OH 3 A FT builds Seagate based solutions as well as a full line of tape, optical and CDR storage 
products. For more information, call Consan toll-free at : 



£P Seagate 



r$J0 EXtCUlIVttJfilVt 
ICHiNP'IUIFUE. U* &13JJ 
ltL- 

FAX fil2-H*S£W53 


133S ruW!HHC»D 
SCHAUMiiUmi, IL G0t73 
TEL (M7-&16-T06D 
FAX: 


101 EAST I’AHKULVD 
PLANO, TX 
TEL ?l*™4aS-3TO? 
FAX' 2H-«2-339f 




CONSAN 




O 1996 Consan, Inc. Seagate and the Scagatu hoQO are reg^iared trademarks of Seagate Technology, Inc. 
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DIRECTP r 


1 Mill 5*nr* 

2 AccauntinKi 

3 Accounting * 

4 jUdf®*"* 

5 ShopFlo® r 

6 PtfnlStive* 

7 Fiwnc* 

0 






Now, switching computers with your 
AutoBoot keyboard/video/mouse 
switch is even easier, just call up the 
Director menu, choose a computer and 
you're done! No buttons to push or 
codes to remember. Since you name 
your computers whatever you like, 
picking one from the menu is a snap. 
Keep your current computer name on 
screen at all times, or for just a few 
seconds after switching. 


Best of all, the Director works with any 
platform, operating system or software you use. 
All you need is a Commander product with 
keyboard control capability. And, because it's an 
add-on product to your existing Commander, 
there's no software to install. 


PC is a registered trademark of International Business Machines Corp* Macintosh Is a registered trademark of Apple Computer, Inc. Sun is a 
trademark of Sun Microsystems. Cybex, Commander, AutoBoot and 4xP are trademarks of Cybex Computer Products Corporation. 


Dealer Program Available 


Made in USA 


Switch to any Server 
by Name from an 
On-Screen Display! 


With the Director, making the 

switch to Cybex is easier 

come see us at than ever! 

Networks Expo in Dallas, TX Oct* 29-31 Booth #1591 
COMDEX/Fall "96 in Las Vegas NV, Nov. 18-22 at Booth #L4254 


Cy hex Computer Products Corporation 
4912 Research Drive * Huntsville, AL 35805 USA 
1 800 932-9239 * FAX (205) 430-4030 
http://www.cybex.com 


Circle 239 on Inquiry Card (RESELLERS: 240), 
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WE WILL TRY TO .MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR LATEST PRICING!! 


WE ACCEPT PO'S 
FROM OUALIFIED FIRMS 



HOT BOX SPECIALS 


Compaq coni lira 400. 4Meg 

4 X fl-BD ...... 29 M 

4 x 3-70 .... ........ 39 M 

Compaq IMeg V-Ram PL No. 171017-001 19" 

Ihinkpad 750, 720, 70Q r 360, 355 4Meg 49 JJ 

1x1-00, ia pin chip 2* 

1 1 9-00 12* 

256 x 1*10, IE pin chip . 50 1 

0RX2, 16-32^. * 69* 

NEC Versa 4Meg . ,,.40" 

Panasonic 5500, IMog Module ,,.,,14 !9 

HP 4P, 5P. 4V, IMeg . 14" 

HP 4. IMeg.. 14* 



30 DAY 
MONEY BACK 
GUARANTEE 


CACHE MEMORY I CACHE MODULES 
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CYRIX Fasmath 


Make Your 436 Run like a Pentium 0 


SIMM MODULES (AM $5.00 lor S1PP) 
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We also sell Memory for: Dell, Gateway, HP, 
DEC, Sun, Zenith, Acer, NEC and Epson 
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IBM PS/1, PS/2 MEMORY MODULES 
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IBM NOTEBOOK & LAPTOP MEMORY 
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COMPAQ MEMORY MODULES 
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COMPAQ LAPTOPS & NOTEBOOKS 
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SECURITY WILL CALI WINDOW HOW 
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22BQ5 Loekness Avenue * Torrance, CA 905D1 

1 - 800 - 433-3726 

(US and Canada) 


CUSTOMER SERVICE A TECHNICAL: OPEN M-F, IW PST 
AIL ptDcfcjcls brand new & guaranteed * We buy excess inventory 

Trxtemtkfafe ngttftXKi «h»i thair mptcifa c&Bf&ws 


BATTERIES 


* * CALL FOR NOTEBOOK AND LAPTOP BATTERIES * * 
Compaq, IBM. Toshiba, Epson, AST, Tl and Morel f 


TOSHIBA LAPTOP MEMORY 
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PCMCIA VERSION 2.0 
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LASER PRINTER MEMORY UPGRADES 
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310 * 539-0019 
FAX: 310 - 539*5344 


SECURITY WILL 

CALI WINDOW 
HOW OPEN 


CAU 

TOLL FREE 


ESTAB. 

1985 


Prices & Availability _ . a „ " ___ ] 

Subject to Ownje “on-Ffl, 0:00 a-Aii- to 5:00 p m. PST 


Without ttelke 


Sat* 10:00 a.m. to ti:00 noon 


5a I es/O rders : I a t ra desls@ad . com 


Customer Service; latradecsd@aol.qom 


Price Inquiries: latradeinq@aolxom 
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he AIIMicro CNE Self-Study Course™ is the first 100% 
Computer Based Training (CBT) program to fully pre- 
pare you for Novell’s CNE exams. Its innovative design 
provides fast, effective and convenient training to anyone wishing 
to become a Certified NetWare Engineer, even when hampered by 
a busy schedule. Cur CNE CBT allows you to learn and practice 
everything you’ll need for full NetWare certification. 

• All on one CD 

• Interactive NetWare simulation for hands-on exercises 

• Study at your own pace 

• Hundreds of practice questions 

• Priced below competitive products 

• Everything you need to prepare for 


Affordable! 

The AIIMicro CNE Self-Study Course is priced far below other 
competitive training packages, so you can now get top quality 
training at a price you can easily afford. 


Novell's test! 


Added Bonus! 

The AIIMicro CNE Self-Study Course even 
comes with the required Micro House 
Technical library 1 ’''. You’ll have at your 
fingertips the latest specifications, diagrams, 
hardware settings, component locations, 

configurations, and other hardware technical 
information, all on CD-ROM. Familiarity with the 
Technical Library is required for full certification. 


§ 

I 




CNE 


Effective! 

Through the use of interactive exercis- 
es, you’ll be able to gain practical hands- 
on knowledge under simulated situations 
without the need for a working network, 

AIIMicro's CNE CBT ensures that when 
you complete your training you'll he fully 
prepared to pass your CNE exams, and 
best of all, you’ll be ready and confident 
to go into the workplace and perform 
vital CNE functions. 

Convenient! 

Our CNE CBT program offers you flexibility and portability 
unmatched by traditional training methods. You will study when 
and where it’s convenient, at your own pace using a step-by-step 
format for either NetWare 3. lx or 4.1 ! 


Setf-Siudy Course 


ii» **££■»»»** 


r ^ n ’ 


Don’t put your career on hold 
any longer! Get the AlllVficro 
CNE Self-Study Course and 
get certified... FAST! 

COURSE MODULES INCLUDE: 

• Administration v3.1 x * TCP/fPTransport lor NetWare 

• Advanced Administration v3.1x ■ N e I wo rk in g Tec hn olo q ic s 

#3. lx Installation & Conjuration (-802) . NetWare 3/1 x to 4.1 Update 

• Service A Support for NetWare (#801 ) 'NetWare 4 . 1 course j iso available 

NOTE: As of 6/30/96 current ONE’S will lose 
their certification unless they pass Novell’s 
new 3. tx-4. 1 update test. We have the course! 

GALL TODAY!! 


For more information about our limited time discount pricing CALL: 1 - 800 - 653-4933 

INTERNATIONAL: (813) 539-7283 • FAX (813) 531-0200 


FoREFRONT/AIIMicro 


18820 U.S. HWY. 19N„ #215. CLEARWATER. FL 34624 


BM 
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I SPORTSTER “33.6Kbps Data" Fax modem with Personal Voice Mail 

Puls all the convenience of an ywwwtan machin e. 'aoetikamhMMi . iMiHiiCtllnfi and MablB modem in one compact unit - and its easy to use, right from 


your home or office PC, 


* Supports true ITU-T V.34 data transmission at 33,6Kbps, 

* Plug and Play design. 1 6550 UART for improved performance 

* Sp ea ke rpho ne tie si gn ed w itti Mic ro pho ne I ncl ud od ( 

• Multiple Voice Mail Boxes for convenient & confidential access. 

■ Fax on Demand Menu features ability for caller to choose requests. 

* Quick, Remote Fax Retrievall Ability to signal an alphanumeric pager! 

• Full Duplex Speakerphone lets you talk and listen without interruptions. 

• Caller ID and Distinctive Ring so youll always know whose calling. 

• 5 Year Limited Mfg Warranty; Factory Repair or Replacement 


Sportster i *a 

nee M 



(MobotlcB 


I** kAiitertCte** 



SPORT* VI 

SPORT-VE 


33.6Kbps Internal Faxmodem with Voice Mail 
33.6Kbps External Faxmodem with Voice Mail 


Reliable & Affordable Ethernet Networking Products! | 

1GBASE-T/BNC Adapter Card foaiures Plug N Play I/O, interrupi and PROM 
address. NE2O0O/IEEE8Q2.3 compliant with LED indicators for activity and link 
detection. Supports NOVELL. Microsoft, Artisoft, FTP an d PC ' NFS, Compatible 
with all Bus systems, 10Mbps transfer and is FCC cortifie “ 

Configuration options: HMff 

■ Plug M Play Design adotron 

*1/0 30Qh*320h ,34Qft & 360h t 

-Interrupt 2, 3,4,5 t 1 0.1 2,15 llVV 

AE-200-PNP-CE lOBaseT/BNCAdap. - f» 

32-Bit PC1 1 DBase T Adap. SO 

PCI lOflasoT 10/100 Mbps Adap, BO 

16 Port IQBaseTHub 190 

8 Port lOBaseT Hub 96 | 


c-l 


16-Port 10BASET Concentrator 

nnnn • Reliable 

□ULjH •Compact 

EDHUIIEH * Cost-effecllvel 

Otters Sixteen lOBaseT ports with RJ45 connectors, OneBNCand One AUt port 
ter cascading hubs or connection to existing backbone, has LED indicators lor 
confirming status and operations, !EEEBQ2.3 compliant. 

*247 



BEN 220 
i BEN210 


BQCAHUB- 1 5 PLUS 1 OBase-T Concentrator 
BQCA HUB-8 (Eight Port) 1 OBaso-T Concentrator 


AE- 3 BQPC! 

AEF- 350 TX 

UTP 16 /L 

UTP 8 SL 


Cal 5 & Coaxial Networking Bulk Cables mm iDOO' 

I VOCH Level 5, 4 Pair. Unshielded CL-2 PVC $.1 5 $40 $.09 I 

VDC5-4P Level 5, 4 Pair, Plenum .45 .30 ,26 j 

| RG5BU RG‘58U Coaxial Systems P VC Gable *15 ,10 .09, 


mtvirk cpi switch 


MASTER VIEW allow $ QM console to access sbt 
servers (CPUs), Supports VGA to Multisync, 
has built-in buffer, is Daisy ChainaMe, AuteScan 
cr Manual setedion (340 sec, scan interval). 
Perfect for computer room access to Bg§errer& 
C8-1Q6 MasterViow {AT Only), Ho 6 '279 
C 5-104 AT/PS2 MasSerView. 1 to 4 269 

CS- 1 02 AT MasterView, Uo 2 219 

CS-122 PS/2 Master View (1 to 2) 219 

VIDEO SEPARATOR - Video Signal is enhanced 
lor distance up to 210 ft. (Daisy Chamabte) 
VS-1Q4 4 ta 1 £99 *-TCkl 

VS-lOfl 3 to 1 159 VI En 

Parallel Line Extender 

PLE-100 0025 Mila To DB25 Male. 30' $43 
PLE-110 DB25 Male to 36 P Mate, 30* 43 



win™ 



Part# 

PPC301-6 
PPG 1284-6 
25M‘-G 
HD 15 MM -6 
5MM-G 
KEC-6 
P52KEC-G 
MEC-6 
PS2MEC-6 
ATM-6 
ACPC-02 
ACFC-Q3 
ACPC-04 
SCSI-ll 
SCSI-llt-1 
NMA-* 


Premium Cable Assemblies (Fully Shielded} 


PPC 301-6 


Description 

Printer Cabin DB25-36 Pin Centronics, 6ft, 
Bi-Directional EPP Printer Cables, 6 It, 

DB25 , 25 L In o CabtG M - M or M E 6 ft , 

1 5 Pin High Density, Male to Male, 6 ft. J 
5 Pin Din Male ro Male , 6 ft. • 

AT Keyboard Extension Cable, 6 It. 

PS2 Keyboard Extension Cable, 6 ft, 

AT Monti or Extension Cable. (5M-9F) 6 It. 

PS2 Monitor Extension Cable, 6 It. 

AT to Modern, 6 ft. (9S-25P) 

PC power cable, 6 It. 

PC power adapter cable 

Monitor power ext . ca bio, 6 ft . P P C 1 284 ■ 6 

50-Pin Centronics (M) - 50-Pin Halt Pitch 
SCSI-311, 10 M Internal Cable 
RS-232 Null Modern Adapter (25S-25P or 9S-9P) 
Gender Changers - Ultrathln 
TGC-25* 25-pin M M or F-F alirathin 
T G C-9* 9-pin M-M or F- F utl rathin 


Each 

S2.99 

12.95 

3.99 

4.99 

2.99 

2.99 
3.39 
299 
3.39 

2.99 
2.49 
2.29 
3.69 

29.95 

29.95 

2.99 


10+ 

$2.54 

11.99 

3.51 

4.24 
2.54 
2.54 
2.99 
2.54 
2.99 
2.60 

2.24 
2.06 
3.32 

28,50 

28,50 

2.69 


$2,99 
2. 69 


$2.69 

2.42 


Category 5 lOBase T Cables (Hl-Flox Gray* Red* Green* Blue, Black, Yellow) 


Part# 

73-66_-3 
73-66 7 
73-66_-15 
73-66 -25 
73-66 -50 


Description Without Boot 

1 m \ 

5011. 


lOOMHz PENTIUM 
MOTHERBOARD 

PREMIO Quality, Performance 8 
Reliability. Novell approved offering SiS 
chipset, AMI Plug "n Play Flash BIOS, 
dock generator for fast speed changes 
and meets EPA Energy Star Standards. 
-256k B cache upgradeable to 1 Mb 
-Four 72-pln SIMM sockets /hfti 
support EDO with up lo 128Mb. HltW 
-BuiEHn Controtter support 4 IDE 
drives (up tn to.&yBps tmnafer) P™ ■ - - 
- Feature s 4 PCI Master & 4 ISA Slots 
-Integrated LO features EPP/ECP bi- 
directional parallel port, Two 16550 
UAFir Senal ports w/16 byte FIFO. LBA 
IDE drive support over 52 0Mb 

MBPEN-100 PREMIO 
Penliu m M oth e rtooa r d 
100MHz CPU 
MDDX4P120A 
Main board with 


‘289 

486 DX4 “Green" 


120MHz AMD CPU 


'199 


BCPER280 

BCPH0675 

E3CINT280 

0CINT675 

OMNIPRO450 


2BtWA, l76Watts, 2 Outlets 

675VA, 425Watts, DB9 Lan Port, 4 Outlets 

280VA, 2 Outlets 

675VA, 4 Outlets T FW j P JJJt 


Enjoy sharp color & clarity! 1 

14“ SVGA Monitor features 1024x768 
resolution wilh28mm aperalure. Energy Star 
compliant with One- Year Mfg. Warranty. 


450VA, 200 Watts* 4 Outlets 

(ini 

OIQBT RJ45 Ethernet, AS400/Sys3x 
Protector (Wires 1*2,3* 6) 24 

D325 Serial DB25, RS232 Protector 
(Pins 1-8* 20) 23 

SUPERS SoLillel, 13,000 amp spi ke protect , * 

6' cord, 2 yrwarr, 24 

IB6ULTRA 6 outlet* 3 filler banks, LEDs, 

6' cord* $25K Ult. Ins. 52 

ISOTELULTS 6 outlel. 3 filter banks, LEDs, 

$25K Ult* Ins, 61 

C C 1 6- P Command Console, 6 outlets. 

Fax* Modem protectron, * $ 1 0K Uit. Ins. 67 



MON-08 
MON-13 
MON -11 



iHwrrt i 

Altex 


VISA 

a— i 

■ r| 

m 

0&\ 


Cnpiferi i Eltttriiici 


1 - 800 - 531-5369 

FAX: 210-537-3264 http://www.altex.com 

Hours 7:3Gam-6;3Gpm M F - 9-5pm Sat* CST 

Eiiriinri, mmiTiiiii i eiiihiiii hi vnciil in ii itm iuitiiu im iiriiui 


Vk 


TERMS Tiy C.O,D erdifi S5 per Uuuffum |2S. Caih Sf ClVian Cfpudt tt!f. Fix O-’tl.Ti udsr |93 jad ft hardin0 

cnr9« u n FOB. Sin Tttji vtd *5 b t iud to iou i-rftce mi Mn u>. Al wtonj 

RM A* mi rvd t* tt’-n&i n tyty'ii cxificn A teSitK^ng «tl Sw cUKHd V praixl r«Ln«: *" nen 
OMtoen P'ice Suttj*a U cr^ngiB »Wt,l rctoa W* ii ret impcnbbvr ftr *nys. 
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5 Texas Locations 

11342 IH-35 North 
San Antonio* TX 

(210) 637-320O * FAX: (210) 637-3264 

10731 Guild alt? 

San Antonio, TX 

(210) 820-0503 * FAX: (210) 340-2409 

10705 Metric iJItrd. - Austin, TX 

(512) &32 9131 * FAX: (512) 835-1328 

15207 Midway Ro.ul - DftlJai, TX 

(972) 386-8882 * FAX: (972) 386 9182 

2650 S.PJ.D. 

Corpus Christ J, TX 

(512) 81 4-8882 -FAX: (512)814-8 

P M !■ 






IhKjjr 


fKJtKWnj 

IrSwm sjl Hfll USl la! 

fmfm 

mm 




innisfvrs (lata M 
Mint's Mister Minn 
other portables. 


It's a clsar-cut victory for the backpack 80001, the fastest tape 
backup system in the field, It has a big 8GB capacity, and 
it's portable. This powerful drive transfers data at up to 
30MB per minute. That's 3 times faster 
than you'll find elsewhere, Using a single 
Travan TR-4 tape, backup your large 
hard drives in record time. But that's not all. Installation 
is a breeze. Plug the backpack 8000t into your printer 
port and your printer into the backpack. There are no 
expensive card options to deal with, 

Then unplug and take it with you to backup data on 
other PCs. The backpack 8000t gives great performance 
at a price well under external DAT drives. 

Now that's what you call a winner! 



Ml tigs Into any ; standard 
printer port . Shaw- data 
between portables, 
desktops and laptops. 


A 


i 

$onks up hvltv 
as nint h data ns 
a TR-3 drive. 


1 




Avaflable through compuTer dealers, computer superstores, and mail order catalogs. Travan b a trademark of 3M 

Circle 243 on Inquiry Card (RESELLERS: 244). 




Free 

Travan 1 TR-4 ^ 
Tape with purchase, j 

(Limited lime Offer) 







backpack 

8000 t 

MicmSalutions 

The port •ability leader. 

Ph: 800-295-1214 (US and Canada) 
or 8 1 5-754-34 11, Fax: 8 15-754-2926 
Internet: www.micro-solutions.com 



Coherent Unix * Lynx OS * Warp * Free BSD * QNX 


Circle 262 on Inquiry Card (RESELLERS' 263). 


Windows NT • Solaris • Linux 


Windows 95 ' • OS/2 • PC- DOS ■ SCO UNIX 


Switch 
without Risk! 




,o OJN® 






st-tT 


i3-\ 




mmMm 


System Commander makes it safe 

and easy to add as many OSes to your 

PC as you want! 

Easy Automatic Installation 

■ Prepares your PC for new OSes in 
minutes 

* Simply select the OS you want and 
System Commander does the rest 

* To use another OS simply reboot 
and make another selection 

Money-Saving Flexibility 

* Minimize hardware expenses by 
putting up to 100 OSes on one PC 

•Use any combination of hard drives 

* When ordered dele ro noon 
Subject to change without notice. 


* Use any Intel compatible OS or 
combination of OSes, in English or 
any other language 

System Commander is only $ 99.95 and 
comes with an unconditional 60 day 
money back guarantee. Get Free 
overnight shipping when you mention 
this ad* ‘Order it now and have it on your 
desk tomorrow morning! 

“System Commander is a 
blooming miracle” 

Jerry Pournelle- BYTE 

PST No Saturday dafiutty. Standard shipping outside US. CAies. add 57,25 sales tax. Offer 
All logos and product names are trademarks cl their respective companies. VlSATtCAmex Cl 996 


Free 

overnight shipping* 

when you mention this ad. 


800 * 648*8266 

www.v-comxom 




T V Communications, Inc. 

4320 S [evens Creek Blvd, #120-4BYT 
San Jose, CA 95129 
408,296.4224 fax 408.296.4441 


Windows v3.x 


DOS/V 


Windows 95J 


MS-DOS 


Mertin 



gfmVitv 


(lost 


Call today for free catalog 

♦ Print servers 

♦ Data switches 

♦ Keyboard/video control 

800 - 333-9343 


P.O. Box 742571 ♦ Houston, Texas 77274 
TEL 713/933-7673 ♦ FAX 713/933-0044 


Streamline your computer room by reducing excess equipment. 
Access up to 256 CPU's from a single keyboard, monitor, and mouse. 
ServeView is our best-selling switch, has every feature you can imag- 
ine, and installs in minutes. Compare price, features, performance, 
quality, and support and you'll find Rose can't be beat. Calf us to 
discuss your application or to receive your free information kit. 


Come See Us it 
Foil COMDEX, Nov, 18*22 
Lfia Vegas, m Uooih #S4424 am/ 
Comdex HJspnno America, Doc, 4-6 
Miami, EL Booth IC323 


XT*/ ELECTRONICS 


with a Rose keyboard monitor switch 
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Circle 248 on Inquiry Card (RESELLERS: 249). 


NetWare • NeXTStep • Windows 95 • UnixWare • XENIX 









eo Ed 



Custom Configuration for 
high-end Alpha, Multi- 
processor Pentium Pro 
Server/Workstations. 

PolyFtaxx RackMounts 
Clustering Disk Array 
Portable Alpha, PCs 



Optimized for: 
Video/Animation Authoring, 
Image Editing, Presentation, 
CAD/CAM, 3D Rendering, 
Internet/Intranet/SQL Server 






433MHz (256-bit Alpha 21 164 A) Super System with 9GB HD from $9,995 

400MHz (256-bit Alpha 21 164 A) Advanced System with 4.3GB HD from $7,995 
300MHz (256-bit Alpha 21164) Standard System with 2. 1GB HD from $4,995 
275MHz (128-bit Alpha 21064A) Basic System with 1.2GB HD from $2,995 


1 



Quad Pentium Pro 4 x 200MHz SQL Server with 20GB Disk Array from $19,950 
Dual Pentium Pro 2 x 200MHz SMP NT System with 4.3GB HD from $4,500 

Single Pentium Pro 200MHz Standard NT Station with 2GB HD from $2,500 


Pentium 200MHz High-Power PC with 2GB HD 
Pentium 166MHz Standard PC with 1.6GB HD 
Cyrix PI 66+ Budget PC with 1.2GB HD 


from $2,300 
from $1,995 
from $1,595 


Polywell Computers, Inc (800) 789-8027 

www.polywell.com 

1461 San Mateo Ave., So. San Francisco, CA 94080, USA 
Tel: (41 5)583-7222 Fax: (41 5) 583-1 974 E-Mail: Info @ poly wel I . com 



Miimii 


E □□□□ 


1996 


Warranty and Support 
5-year in-house labor, 

2-year standard parts , 

10-year toll free support 
30-day money back guarantee 


, ) 

Jni.Y 

POLYWELL ; 


Circle 2A7 on Inquiry Card, 






Access any PC attached to the 
AutoBoot Commander 4xP or 
lxP via telephone lines! 


■ Works with any IBM PC/AT or 100% 
compatible computer 



Built-in support for both text and VGA 
graphics viewing modes 


Full remote key- 
board control 
allows you to 
control any 
attached PC 
as if you were 
actually there 


Won't interfere with running 
applications or network software 


Perfect for offsite 
troubleshooting! 
Change the CMOS 
setup, reboot, or even 
cold-boot any attached 


PC 


■ Upload or download files to any attached 
PC; transfer files or upgrade the software 
on any computer 


Key*— View 



COME SEE US AT 
COMDEX/ Fall ‘96 in Las Vegas NV 
Nov, 18-22 at Booth #L4254 


Inc. 

500 


Company 


Cybex Computer Products Corporation 
4912 Research Drive Huntsville, AL 35805 USA 

(205)430-4000 (205) 430-4030 fax 

http://www.cybex.com/ 



Cybex, Commander, AutoBoot, 4xP, and lxP are trademarks of Cybex Computer Products Corporation. IBM, PC and PC/AT are registered trademarks of Internationa! 
Business Machines Corporation, Key-View is a trademark of Fox Network Systems, Inc. The Inc, 500 logo registered trademark of Goldhirsh Croup, Inc. 

Dealer Program Avalfabk Made In USA 


Circle 237 on Inquiry Card (RESELLERS; 230), 




$ 1 , 159 ' 


$599 




(GP-ROM, Hackuij, awl KciiKAJilik 1 forage) 


(CD-ROM, Backup, and Removable Slnrutr) 



‘Price comparison bernn i on MSN P's ps of 6/ 16/96, 


Their Solutions. Micro Solutions. 


m 



Play CO-ROM programs, 
numb. CDs. or use a PD 
cartridge for additional 
oietifiv storage: 

kind of media you 
unlimited number 




Pack uwr tiles and 
tote them fivm PC to 
PC. Plugs Into my 
UlM-comptotlble 
notebook or desktop* 


Sure, you need to add function to your computer, 
but you don't need ali those machines cluttering up 
your desk. The backpack pd/cd is a 3-in-l mass storage 
solution that gives you a CD player and a removable 
cartridge storage drive. Backs up your 
hard drive, too. 

Now, just in case you're not up on 
PDs (optical Phase Disks), they're a new 
can read, write on, erase and remove an 
of times. PDs look a lot like CDs, cost less 
than magnetic cartridges, and can store 
650MB. Also, they can't be accidentally 
erased by magnetic fields. 

Another good thing is the easy installation. Plug the 
backpack pd/cd into your printer port and your printer 
into the backpack. That's it. Save your precious few 
expansion slots for something else. 

And best of all, the backpack pd/cd Is half the price 
of those other solutions! 


Standard VaOMB 

optical disks can 
ite erased. Use 
m er and over. 


Available through computer dealers, computer superstores, and mall order catalogs. 

Seagate Software Is a trademark of Seagate Technology Jnc. 

Circle 245 on Inquiry Card (RESELLERS; 246), 






^ Seagate Software ^ 
backup solution included 
^ with purchase price, j 

(Offer expire* 12/31/H) 





backpack 

pd/cd 

IVKcmSalutmns 

The portability Leader. 

Ph: 800-295-1214 (US and Canada) 
or 815-756-341 1 , Fax:815-756-2928 
I n tern e t : www. micro-s o lut i o ns , c o m 




ThinkPad Notebooks 

Thinkpad 560 Series 

IPAD sfoc snoo a.^ioMB asm m 

.... Icalt 

IPAD 560C 5,100 B.310MB DSTN WS5 

.... ica II 

TPAD 5B0C 5/100 8 310MB DSTN WS5 

.... Suil 

Thinkpad 365 Series 

TRAD 305X0 5/100 0/S1DMB 4X00 10.4 DSTN 

: m 5.?i 

IPAD 005X0 5/120 0/1. DBMS 4X00 11.3 DSTN . . . . 

jzwii 

TPAD 365X0 5/120 B/1.0BMB4XCD 10.4 ACT 

.$!91G.75_ 

TRAD 365 E 5/100 S/540MB 10.4 DSTN W95 

Jilin 

TPAD 365EO 5/100 8/54GMB 4XCD 1D.4 DSTN. . . . . 

: umA2_ 

Thinkpad 760 Series 

TPAD JBOED 5/113 16 MB EDO 12.1 ACT 1.106 HO 4XC .... 

{call 

TPAD ?60E 5/1IMM8 1-ZGS H0 12.1 TO DPT CD 

. $449375 

TPAD 76QE 5.111 1EMB £00 MIGB HD 11.1 TFT W95 . . . 

. $6130.21 

TPAD 750! 5 m EMB 1.2GB HD 12,1 TFT OPT CO 

. $4341.67 

TPAD 75QEL 3.1 u iflui 1 N6I ho in m was 

, £5469.79 

TPAO 760EID 5.100 4MB Slim HO 4ICC 12.1 TFT 

,£4445.10 

TPAD 75 DEL 1120 EMB 61 m H0 11 2 DSTN W35 

.S3333.W 

TPAD 760-EL 5150 m B1QM3 HD 1U DSTN Wtt 

' £3148.96 



NOVELL 

Netware 3.12/4.1 Promotion 
5/1 0/25/50/1 00/250 USERS 

RED or WHITE BOX 


coll tar belt price 

ft true network card with Purchase over $25DD,0Q ft 


Visit OurWeb Site 

www. computerlane.com 


COMPAQ 


Notebook Systems 

Armada Notebook Systems 


HEWLETT FACKAHD 


Printers 

HP DESKJET 34(1 *305 

HP DESKJET 600 660C *260 302 

HP DESKJET 06QC 1B0QC $405 call 

HP LASERJET SIj 5P MBS'call 

HP LASERJET 4i 4M* *1340'ia45 

HP LASER 4V/4MV *1B40 call 

HP SCANJET 4H.'4C *call'B02 

HP LASER SSI'BSIMX Seal) 

HP LASERJET 4t *1045 

HP LASERJET BI5M *126611690 

COMPUTERS 

VECTRA XU SYSTEMS 

XU 6/15Q IG.'tGQifliltCOtMatmx > . . « $SlQCk 
XU 6/1 SO t6.2G0»c«|*CtHMAtrok . , , , $slock 

XU 6/200 Istock 

Xli 6 200 32 ' 2Gfi t ca I +C D t Met r u r Sstnck 

hulft i n Natwark card, Wimtawi NT pral oariert 

HP NETSERVHR 

Nflltsrvnr LC P/100/t33/1B6 32/1 fib tCD. . - kail 
Nelsarver LC P/133/16G 32/1tftuCtl kali 
Hiturvir LH P/133/IGe 32mb. mim kali 
Ketiarvnr Ui P/133/166 32mb,M*iu . . , . kali 
Nitiemf Lit P/133/1BB IMuUi.Uijb, i kali 
■ : call tar all oilier Naliemr configure lion % # 

HP VECTRA 500 COMPUTERS 

516MCX 6/133 1B/1.B OB • t*. »«*»•,» (stuck 


LTE Notebook Systems 


Deskpro 200Q/4000/G0Q0 Systems 


mm* ti/ltili 16 / 1.6 no rtfriwiitehMi (stack 

murtrlp&iiniitphtuMi 


Compaq Server 


Authorized Dealer & Service Center 
COMPAQ, IBM, TOSHIBA, HEWLETT PACKARD 



Also carry Toshiba 
Refurbished Models 
© Call for Price © 


SpeciQ 

Matrox Millenium 2mb WHAM . St 89,00 
Matrox Millenium 4mb WRAM . S250.0O 
Matrox Millenium 

MPEG Capture card Scat! 

Creative Lab 

Recordable CD-R 4210 S599.QQ 

Creative Lab 8X IDE CO S1 10.00 

ax Parallel Port CD $325.00 

6X Parallel Port CD $259.00 

Creative Lab SB 32 PnP ...... $115.00 

Panasonic 6X portable 

CD-ROM drive $379.00 

Epson Style 500 color primer . . £369.00 
ZEBRA S-5Q0 

Stripe barcode PR SER £1 175.00 

ZEBRA S-300 

Stripe barcode PR SER $899.00 


f U o if the 

Kodak DC 40 Digital Camera . . . £523,00 

Kodak DC 50 Digital Camera . . . .$859.00 

Microtek Scanmaker E6 scanner £549.00 

Seiko Smart Business Card Reader . .Seal I 

Sportster 33.3 Fax/Modem Voice .$159.00 

Sportster 33.3 win modem .... S1 19.00 

Zip Drivel 0B MB ...$195.00 

Jan GB drive $365.00 

Tapastor 8GB Internal SCSI Drive ,$355,00 

Pentium Motherboard 

612k pipllna cache S139.QG 

Ami Pentium Pro 

Merlin motherboard £640.00 

imel Pentium Pro 

Venice motherboard $315.00 


Computerlane 


Outside California: 1-800-526-3482 

Inside California: 818-884-8644 • Fax: 818-BB4-8253 

comiane@instanet.com 

750QTopanga Cyn Blvd., Canoga Park, CA 91303 

Hours: Monday - Friday 9-6; Saturday 10-5 


ifimpiq it A r 
ra demux cl I 
i A Rtgislare 


glslered 
impaq, 10 r.l 
Trademark 


Mo utli 

Window NT Workstation 4 0 ... $276.00 
Mag 15" SVGA Color Monitor $345.00 

NEC XV+ 17" svga monitor £762.00 

Adaptec 2940 PCI SCSI ..... kail 

PCMCIA 28.8 Megahertz £234.00 

PCMCIA Xircom 2.B lax modem .£219.00 
Black computer caae f> 
Monitor a 

14" 1024x768 .2Bnl $261.00 

15" 1024x760,28(11 $399.00 

Mini Tower Case 250W 5 bays . . .$99.00 
Mid Tower Case 250W 6 bays . . £149,00 

Mouse Serial ,$25,00 

Keyb oa rd 1 0 1 En ha need $49. 00 

Academic Software 

Microsoft Academic Partner 

Microsoft Office Professional 

for windows 95 (with bookshelf) 

$165 

MS WINDOWS NT WORKSTATION , , 4125 

MS windows NT Server $399.00 

Ma BackOffice .$1 1 74.00 

Ms SQL Server ♦ $799.00 

call for oihor Microsoft Academic Prices 
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Circle 236 on Inquiry Card, 










Your One Stop Component & Computer Source 

nmimiTcn nnnnn/'TP 



COMPUTER PH O DUCTS 


Products highlighted In yellow offer 
special pricing for BYTE readers only! 
Taka mantas* of tfieta outstanding 
values try mention leg VIP NB6 when you 
cell today to place your order. 

Embedded 486 CPU Card lor 
Panel PC Based System 

For use with L 

the passive S’ 

back p-.ane 
(Pj?i 13325D) 
in indusin^l 
pari e 1 

systems that 
use heavy 
duty chassis 
casing, 

■ Award BIOS 

* Compatible with lo l owing 166- pin PGA socket 
CPUs: 486SX/DX/OX2/t>X4/5x&6 (not Indudedf 

133241 Embedded CPU card .4299. 9S 

Power Leap Upgrade Adapter 

For 4B6SX/DX/DX2 lo 535-100/120 

* Supports 5V 4£6 
rr ; :he rb cards only 

- 5S5-XXX chip 
nst included 

* Supports 64 -bit 
X66 compatible 
processor with 16K9 write-back cacne 

* I DO and 120MH; core speeds with 33. 40 and 
58MHr bus options (OIOS wriuen before 1995, 
will only work with AMO CPUs) 

■ Includes manual and 3.5" utility. 'test disk 
131941 Upgrade adapter lor 556 CPU....... $49,95 

PCMCIA Type II Combe 
BNC/UTP Ethernet Card 

* Minimum: 
requirements: 

IBM 

compatible 
PC with 
386SX, 
one type II 
PCMCIA 

socket, BNC/UTP Ethernet connectivity, PCMCIA 
release 2.1 com pliant card services 

- to, Mbps speed in IGBasaT and IQBaseS formal 

1325B1 PCMCIA network card. ..,.$99. 95 

Jameco Printer Card 

2 Bi-directional Parallel Ports 



ypsr 




* 285/386/486 & Pentium* systems (16-bit busjr 

* Supports ECP/EPP/3PP 

* Select from IRQs: 3, 4, 5. 7, 9 . 1 Q , 1 1 , 1 2, 1 5 

■ Address selectable to LPT 1 -IPTB 

■ Print mode Jumper selectable 

132214 2 -port printer card.. .439,95 

Jameco High-Speed 
Serial Card 

4 Serial Ports 

* PC/XT/AT and compatibles 

■ Four serial 
ports; two 
each 

D£9M and 
DB25M 

■ High-speed 
1GS550 
UAHTswith 
16 byte FIFO 

* IflOs: 3,4.5, 7. 9. 10 . 11 . 12. IS 

* Includes cables and instruction sheet 

132572 4-port hi-speed serial card 549.95 


Part No 


Dynamic RAM 

SIMMs 

Product No. Description Frit* 


63701 9400GS-70 4MB x 9 70ns, 159.95 
63719 940005-60 4MB x 9 80ns 54.95 
751 1 7 P3610OO-XX-7 1 MB x 36 (4MB) .54.95 
75096 P362000-XX-6 2M8 x 36 ( 8 MB) . 99.95 
75156 P364000-«-7 4MB x 36 (16MB) 159,95 
41515 41 256A90-7Q 256KB x 9 70ns 9.95 
41769 421000 A96-80 1M0 x 9 80ns 20.95 


Xxm 17" SVGA “Green” 
Color Monitor . 

■ PC/XT/AT, 386. 486. Pentium* rTT^ll 
and compatible - m 

computers 


0.28 mm dot pitch 

■ 20 controlled 
presets for optimal 
operation 

* Push-button 
degaussing 
eliminates 
spurious magnetism 

* Green monitor power managemeni 

133766 17" SVGA .-.1749.95 



Win ’95 104-Key Keyboard w/ 
Trackball and Palm Rest 

I r I • I I il k I I illi LHhUi 

nv\\\ 


©i 


• Ergonomic design * Removable palm rest 

* Dual connectors: keyboard 5*pfci DIN, 
and trackball 9 -pin serial connection 
on one colled cable 

133760 Win ’95 trackball keyboard ..949 65 


IBM 89-Key Adjustable 
Keyboard 



- PS/AT style 

" Adjustable keyboard with standard 
QWERTY layout 

• Lelt and right set of cursor-movemani keys 

* Erase -ease feature 

132975 IBM 69- key adjustable keyboard ...644 .95 


i?TnciNix. Sheet Feeding 
Scanner 

256 true gray scale - tuff width 
- Windows* ’95 compatible I 



* BOO dpi X 800 dpi In gray mode 

* Minimum system requirements: IBM PC or 
compatible-386, DOS 3.3, Windcws*3 XX, 4MB 
RAM, 5MB bard drive space, one 16-bd ISA slot 

- Includes software and manuals: twain, PrestQl, 
wordlinx and Image Frol mage Pkrs 
133233 Paper feed gray scanner ■ „.... 1149,95 


Microsoft® 

2-Button Mouse 

• Serial mouse 

• PC/XT/AT/ 3&&/4H/ 

PS/2 and campion let, 

• Includes Microsoft* setup 
diskette and manual 

111860 2 -butt on serial mouse 139 .95 





c $> Seagate 
Performance 
SCSI Hard 
Drive Solutions 
Hawk 

* Average seek, read/write ' 9/1 0.5 msec 
*3.5' low pro! le * One-yea r wa rranty 
130542 Fast SCSHI, t 05GB *409.95 


Barracuda 2LP 

- Average seek, read/write: 879msec 
* 3.5* low profile * One-year warranty 
130577 Fast SCSHI. 2, 1GB J849.S5 


Barracuda 

* Average seek, read/write: flAJmsec 

* 1024KB muitsegmenied cache butler 

* 3.5’ low prof te • One-year warranty 

130593 Fast 8 fast wide SCSI-11, 4.2GB 11199.95 


Floppy Disk 
Dri 


"ir 


rives 

» PC/XT/AT compatible 1 1 *957 

116957 Panasonic 1.2 MB 5.25 S39.95 

116922 Panasonic 1.44 MB 3.5’ 49.95 

74392 Teac 3.5V5.25* combo. 119.95 


NEC 4X IDE CD-ROM Drive 
with 4-Disc Changer 

Use with enhanced 
IDE interface 
(P/N 127360) 

600KB/sec- data 

transfer rale, t 

150X8 audio 

Selection button for each drive with indicator 
Cables nut Included 

133506 4X 4-disc DC- RDM drive 5149.95 


6X Enhanced IDE CD-ROM Drive 

* Requires enhanced JDE 
controller card 

* SoundBlaster 

compatible 

* 1 95ms access; 

229ms seek time 

* 255KB buffer memory 

* riGDKU/secand transfer rale 

* Power tray loading * Windows* '95 compatible 

* Also plays video, photo and audio CDs 

133031 CX IDE CO-RDM drive 679.95 



Alpec Laser Pointer Pen 

* 2 QQ yard range |" 1 * " 

• BTOnm red 
laser 


Class Hid Laser Product 



2 AAA batteries (Included) 

1 27749 Lass r phi nier - pen . - <59 ,S5 



Optical Laser Mouse 

Three mooes ol 
operation that are 
selected from a 
combination of 
clicking which 
facilitates mouse 
modi, sketch 
mode for 1 in 1 precision, and joystick mode, 

* For 486 and Pentium" PCs 

* Use with optical mouse pad (included) 

* High resolution’ 450 dpi 

* Auto detection of direction wilftwrt mechanical tall 

* Automatic double cl ick I unction -side button 
clicking * Compel Idle with M ierosott* mouse 
and Windows* 95 

133284 laser Mouse w / optical pad 839-95 


JAMECO 

CLECTOOWiC CQUPQHEHT3 
COMPUTER PRO&UCTS 

© J 99 S Jimwo 1VX 

Ordering Hours: 
5:30am - 5:30pm PST 


1355 Shoreway Road w «■* 

Belmont, CA940D2-41Q0 — 

FAX: 1 •800*237*6948 (Domestic) , 

FAX: 415*592*2503 (International) :/L 
E-mail: inlo@jameco.com “ •’ft' 
htlp://w ww.jameco.com 





LS 


Mention 

VJ_P.#NB6 


Call 1*800*831*4242 to order today! 


Jameco 64-Bit VESA Graphics 
Accelerator Card 



* 1 MB expandable lb 2MB 

* Non -interfaced resolution and Zero-Flicker 1 * 
refresh rates provide you with exceptional 
versatility and display clarity 

* VESA-compliant 26- pin feature connector for 
multimedia applications 

* Full VESA and VGA selectable modes 

132935 VESA graphics card 199.95 

specom Video- — MRS 

conferencing Card 

With VisionTim 
Pro Software 

This package offers ®S-— 
friendly and affordable, easy | ^ 
to use desktop personal 
videoconferencing. With a PC 
and a modem, you can do 
document conferencing. If 
you use a OSVD modem, yen 
can do voice conferencing, 
and adding a camera, actual 
two-way videoconferencing! 


131844 Vhfeoconf. card vv/ software ^, . $149 95 

33.6 kbps Data/Fax Internal 
Modem 

* 33,600 bps data 
modem. "4,400/9600 
fax modem 

* Fully compatible with 
ITU-T V.42. V.42bis 
V.34. V,32bis, V32. 

V.22bis, V. 2 1-23, MNP 2-5 and as 
a faxmodem communicates with 
all ITU-T group 3 lax machines 

129672 Inter nal 33.6 fax/mo tie m 9139.95 

'7*71 Modem Technical Guide 

I"™ The Modem T 

i”*U Technical Guide is a 
great loo! far beginners and J 

experienced modem users [ 

and includes a bonus CD- 
ROM! The book starts dH 

vjdh a modem primer, then ■ 

gives you set-up Information, 9 

hardware configuration 
settings and diagrams lor many of the mosl 
popular modem models on Ihft market. 

133794 Modem Technical Guide .... 949.95 

Switchbox for 4 Monitors 

This unit al ows 
you to duplicate 
a video signal 
from one 
source lo 4 
monitors up 
to 210 feet. 

Perfect for broadcast systems, conventions, 
schools and multiple display uses! 

* Suitable far SVGA, VGA and multisync monitors 

* Daisy chainabie 

* Rower-save mode when computer is 
off. indicated by flashing power LED 

- OB15 female connectors on box 

* Slide switch lor video signal gain control 

* Includes power adapter 9VDC @ 130mA 

133866 Switchbox tor 4 monitors $79,95 

si wiser' Surge Protectors 

* 330V clamping voltage j1l\ /££ 

* EMl/HFI noise reducti on w 

» Audible a arm * 3 -fine prelection 

Surge Sen try 6 Gullet 

* Ultimate 3-stage protection 

* No limit connected equipment 
manufacturer guarantee 

* 62,525 amp spike 
suppression; 8 B 0 joules 

133090 6 - 0 utiel. suppress 62,525 amp 428.95 

Datacard 7 Outlet 

* Standard 1 -stage t 

protection i ^ 

f SI OOO connected - | V B fe I 

equipment manufacturer guarantee 

* 13,000 amp spike suppression; 520 joules 
1 33081 7-outlet, suppress 1 3,000 amp .. 612.95 












MEMORY UPGRADES 


DISCOUNT PRICES 
HUGE SELECTION 
OVERNIGHT DELIVERY 


FREE SUPPORT FOR FSI CUSTOMERS 1 CORPORATE PO'S WELCOME 
SATISFACTION GUARANTEED ■ GOVERNMENT & 

NO SURCHARGE ON CREDIT CARDS EDUCATIONAL PRICING 


Always your best buy on the widest selection of memory upgrades! 
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JF YOU CANT FIND WHAT YOU'RE LOOKING FOR CALL! 


MAIL OR FAX ORDERS TO: 

(7U| 449 7750 * FAX (71 A\ 44B 7740 

EMAi AD0fi[U: wfei&firilioifrto com 
Fird Source ffitefrar^jncl 
7 Journey 1 Afisa Viefo,. California ?245d 

FSI SAUS HOURS 

Monday ■ Ffkfoy- 6af\ - 4pm * Satorday, 7am - 4pm 
TECH, SUPPORT HOURS 
Monday ■ Friday * 7am ■ 5pm 
Technical 1 S^ppocr (7] 4|| 440-7770 

A f iWi feciitf itreinJ I™ 


Call the Upgrade Experts 

ORDER NOW 
800 - 508-9866 

International Orders Call 714-448-7750 
I SEE US ON THE INTERNEiT wwwJirstsQurce.cQml 

Circlo 241 on Inquiry Cnrd (RESELLERS: 242 ). 


TflMt M OHtH lOHi; C«d1 uri oin J ttif la pi wily Ui q siW U rwfaia 

nwf b m Imi tm (mUait, nLifagd Or'gnai palfong Wdiy tuli, norudi nm | am- 
83*1 mi fTcj bs i- i+r>.f b a 2CS rrJakxn k*. U 
fiV.f b tilS *0*1 1 i d;n of cmx» dcti F3J iinffi 

1 1 Mi ™ « «(4a.m fi ady SWcung' 

, j. I limn (Wthaqlst JUw^iQn 

i lUXi fcl'in h InfJinJ b d rjFiHT, |6t» OHm OJ GA 
turn str« i S-jaf «rr /krwy p^arn a* fid piy ad 
CwblTC 

uA fla«l w iflr* mnfaWm, Unvy pang mof U 
V™ (to> suited ftin woiiiiy tfoil to 
rfrtxf wilt fjrJcu pit«t cf m d (rjta »( W VA tat 
v t* H oi m 












Take the quickest route to healthcare 
Information Systems solutions 


I n lodays dynamic healthcare climate, 

■ decisionmakers can't afford to get 

■ lost while searching for die right 
Information Systems solution. 

MDB Information Services — an 
alliance with Datapro Information 
Services Group and MDB Information 
Network— delivers the break you’ve 
been looking for. We’re the only 
worldwide, comprehensive provider 
of immediate, actionable data for 
purchasing Administrative Systems, 
Clinical Support Systems* Client Server 
Technology, and Network Integration. 

MDB Information Network members 
annually save more than two to three 
times their membership cost to MDB 
Information Services by relying on 
MDB’s up-to-the-minute acquisition 
and analysis of information on hun- 
dreds of Information Systems products 
and services. 


Plus Added Value 

MDB Information Services also delivers; 

* Information technology 
briefings/sirategic planning 

* Custom RFP electronic templates 
to speed response 

* Cost-benefit analysis of systems 
and technologies 

* Success Matrix to measure process 
improvement 

* Access to Consultation Center 
and on-line services 

Call 1-800-687-0001 



MDB INFORMATION SI 

An alliance wiiiN Duiaptd l njv rm a (lan Strvliri Grvu 
AnJrricn CflTl 5U filll and MDJJ J nf'ftt tnaiion Hctwufi 


Administrative Systems 

General Financials to Utilization 
Management, Ancillaries including 
Home Health and Long-term Care. 

Clinical Support Systems 

[III, Laboratory Pharmacy Radiology, 
Physician Management Systems, 
Clinical Pathways, and more. 

Client Server Technology 

From Workstations to Tdemanagement, 
Scheduling to Network Management. 

Network Integration 

Network Operating Systems to 
Community Health Information 
and beyond. 


v i c i s 


□ATAPRD 


MDB Information Service* 5910 N. Central Expressway Suite 1800 Polios Texas 75206 mdbinfonei.tom 




We Carry 

ALPS 

BASF better. 

Canon 

CEHTROniCS 

IcnzEN" ccrsm r 

CREATIVE LAB9 INC. 
CUTFIS Dataproducts 

mmn Dyson 

EPSOW EXABYTE 
FAerr <g] Fujitsu 


GIAHAM MAGNETICS 

J35N3COM 

mzzzz, IBM 

i-T*£GX C^xaEBa 
3M M. TALLY 
maxetL MICROSOFT 
SEC 

OCLI OK|DAX\ 
Olivetti OLYMPIA 

OTC PACIFIC DATA 


a Polaroid qms 
puma HIXBSfir 

SPseagate 

SEEKDSHA corona 
sonty: ijor* 
SYQUEST &TDK 
TEAC. iWiffflfflH 

TOSHIBA 

TRIPPLITE 

and many more 
OEM supplies! 


ALL LOGOS ARE THE 
PROPERTY OF THEIR 
RESPECTIVE COMPANIES 


HIGH-CLIP 
PREFORMATTED 
MF2HD3.5" HD 
1.44MB DISKS 
10 PER BOX.. .$3. 00 


LOWEST PRICES 

Prices in US $ from America’s Leading Exporter 


DI SKETTES (io pen aox) 


DESCRIPTION 

SV*“ DS/DD 
SVi- DS^HD 
3 Vj" D&DD 
3X" DGHDF 


m 

BASE 

MAXELL 

SflMt 

3.15 

3,16 

3,25 

2.00 

3.45 

3,25 

4,45 

2.50 

3,75 

3,75 

3,75 

3.75 

3.65 

3,35 

3,65 

3.65 


BROTHER 


DRUM UNIT 630 Ml /655 665 1 27.05 

TONER CARTRIDGE 630 641. 655 . . .24,95 
FAX CARTRIDGE 900 PC 91 ...... .20 95 

FAX PRINT CARTRIDGE PC-101 , . . .28.95 


DATA CARTRIDGES 


DESCRIPTION 

m 

MAXELL 

SONY 

DC-2120 

6.00 

0.2O 

8,50 

DC-6150 

9.50 

9.30 

9,30 

DC-6250 

12.50 

12.30 

12,30 

DC-6525 

16,50 

16.30 

16,30 

OKI DATA 




LASER 

RIBBONS 


400.800 TONER . 

, ,17,95 321132 1,100 

. , , , .5.25 

400.800 DRUM . . 

.169 00 380390391 . 

5,95 

4005.0105 TONEB .16,05 520 521 . , , . 

7.95 

4D0LQ10E DRUM 

11700 590 501 ,, ,, 

7.05 

4MM & 8MM CARTRIDGES 

DESCRIEIIQN 

TDK 5 QW EXABYTE 

4MM 60 METER 

4,50 

5,15 

7,50 

4MM 90 METER 

4,75 

5,35 

6,50 

6MM 112 METER 4,75 

5,25 

7,50 


OPTICAL DISKS 



CANON 


QESCRIPJiQN 

MAXELL 

3M 

SQM 1 

OC-01 

INK CARTRIDGE ... 

... .17.50 

3,5" 512/128 MB 

15,95 

16.95 

11,50 

BCD 2 

INK CARTRIDGE ... 

...16.50 

3.5" 512/230 MB 

23,95 

25.95 

13,50 

FX-1 

FAX TONER 

. , . .75.50 

5.25" 600/650 MB 

40,95 

44.05 

39.50 

FX*2 

FAX TONER 

64.50 

5.25" 1,2/1, 3 GB 

47,95 

50,05 

46.50 

EPB2 

TONER HP C-3900A 

. . .119.50 





EPS/SX 

TONER HP 92295A . 

54.50 


EPL'JlP 

TONER HP 92275A . 

61.50 


HEWLETT PACKARD 

mx JETS 
HP51604A 
HP51625A 
HP51626A 
HP51629A 
HP5IG49A 


LASER TONERS 

HPC39QOA .,,123 
HPC3903A ,,,67 
HP92291 A ,,102 
HP92295 A .,.50 

HF92298A 56 

Wa carry a eomploto Una ol HP Product*. 
Please call for the lowest prlcea. 


HP5163Q2 

. . 15,75 

HP51E30S 

, , 45.75 

HPC3835A 

. 37,75 

HP92201K 

, , 52.75 

HP17703T 

. . 35.75 

RIBBONS 

HP92151H 

, 4.25 

HP92I55A 

,*.11.75 

HP92155L 

. . 13.95 

HP02156S 

... 8.45 

HP92154B 

, 109.00 


PANASONIC 

KX-P115 RIBBON 6.00 

KX-P155 RIBBON ...6.99 

KX-P4450 TONER KIT 28.60 

KX-P445Q DRUM KIT ........... .115.60 

(CALL FOR OTHER PANASONIC ITEMS) 


RICOH 

TONER KIT 60 150 24.95 

OPC KIT 60 81/150 125.95 

FAX TONER SM3000 .59.95 

FAX TONER 27D0L 4700L 88.95 

FAX TON E R SM 1 000 1 0,95 

GO’ R 74 MIN 650MB 6.75 


KYOCERA 

TONER 32.00 

DEVELOPER 117,00 

DRUM .... ... 156,00 

FUSER . 206.00 


DIGITAL 

LN03X-AG TONER KIT 36.75 

LKQ3X-AD OPC KIT 136.00 

TK-50 TAPE CARTRIDGE 14.05 

TK-70 TAPE CARTRIDGE 23.95 

TK-B5 TAPE CARTRIDGE 34.95 

TK-08 TAPE CARTRIDGE ..... 03.95 
Dec Ribbons & oilier supplies 
Please cell far I he lowest prices. 


IOMEGA (Bernoulli Cart) 


6 V*" GOLD 20 
S'h* GOLD 44 
674" GOLD 00 
5Vr G 


20 

MB 

63.95 

44 

MB .... 

. . . . 107.85 

00 

MB 

77.95 

150 

MB 

79,95 


SYQUEST (Removable Disk Carl) 

44 MR 56,95 

68 MB ,,..,56,95 

105 MB 56.95 

270 MR 55.95 


T EKTRONIX (Phaser 111 supplies) 

016*1123*00 COLOR ST1X BLACK .... 130.00 

016-1124 00 COLOR ST1X CYAN 75.00 

016*1125-00 COLOR STIX MAGENTA . . 75,00 
016-1124*00 COLOR SM YELLOW .... 75 GO 

016*1144*00 CLEANING KIT 30,50 

016*1103*00 TRANSPARENCY SHEETS 125,00 
016*1210*00 TRANSPARENCY FILM .. 126,00 

(CALL FOR OTHER TEKTRONIX ITEMS) 


EPSON 

RIBBONS 
7753 .... 

. 3.45 

LASER 
SOSO 002 . 

, 107.95 

7754 

. 3.65 

5051005 . 

..137.95 

7762 .... 

. 5.65 

SO 51 009 , 

,.177.95 

6750 .... 

. 3.05 

£051011 . 

..147,95 

6755 .... 

. 3.45 

£051023 . 

..107,05 

6762 .... 

. 5.65 

INK JETS 


6763 

. 4.25 

5020002 , 

...17.05 

6764 .... 

. 9,05 

SO2Q025 . 

,.,.9,15 

8766 .... 

17.75 

5020034 , 

,..11.45 

8767 .... 

11.45 

5020036 . 

... 23.45 


COPIER TONERS 

CANON 

F41-2302-1QO .. 75.00 

F41 -41 02-710 .. . 100,00 

F41-4214-700 . 89,00 

CAMflfcLCflLflB 

F4 1-681 1-000 .. 83,00 

F41*6B21*000 ., 83.00 

F41-6801-000 . 83.00 

HQNLQA 

946-161 ,.,,. 9.25 

946- 241 .. 12.25 

947- 376 . 31.25 

MINOLTA 

8915-743 12.90 

8915-346 27,90 

8931-202 76,00 

MITA 

37037011 ... 12,25 

37041011 5.25 

37042011 27.25 

RICOH 

867051 5.75 

867132 6.75 

867143 17.75 

SHARP 

5F-730MTI 16.50 

SF-830MTI 14,50 

SF-980MTI 33.50 

TOSHIBA 

T-220P 22.50 

T-61P 10.50 

T-68P 11,50 

X EROX 

6R-229 27,90 

6R-244 51.90 

6R-257 41.90 


IBM 

RIBBONS 


LASER 


1040150 . 

. . . 8.20 

1362100 .. 

.135,00 

1040282 . 

. . 45,30 

1382150 . . 

.175,00 

1040440 . 

. . 11,40 

1380650 .. 

,145.00 

1040930 . 

. . . 7.50 

1380950 , . 

,170.00 

1299005 . 

. . . 1,60 

1360200 ... 

143.00 

1299790 . 

. . . 9.00 

1360520 ... 

160,00 

1290645 . 

. . . 3.90 

1669113 ... 

. 17,00 

1200933 . 

..13,80 

1660115 ... 

. 60.00 

1319308 . 

. . 11.30 

1669151 ... 

, 60.00 

1337765 . 

. , . 2.70 

70X7001 .. 

. 72.00 

1361195 . 

,..1.60 

70X7002 .. 

175.00 

1380999 , 

...3,40 

70X7003 .. 

. 17.00 

6295158 . 

. . 28,40 

70X7200 .. 

. 34.00 1 

6328829 . 

...5.30 

70X7201 .. 

124.00 

6645100 ., 

. . 28.00 

70X7243 

363.00 

7034437 . 

, . 27.50 

70X7244 . . 

276,00 

7034640 

. . . 5.60 

70X7205 

,65.00 

7819690 . 

..12.60 

70X7206 .. 

384,00 

RECORDABLE CD’S 


DESCRIPTION 



FUJI 

CD-R 74 MEN 

. CALL 

KODAK 

CD-R 74 MEN 

, .CALL 

MAXELL 

CD-R 74 MEN 

..CALL 

MITSUI 

CD-R 74 MEN 

, .CALL 

PHILIPS 

CD-R 74 MIN 

, CALL 

SONY 

CD R 74 MIN 

, .CALL 

TDK 

CD*H 74 MIN 

. .CALL 

VERBATIM 

CD-R 74 MIN ...... 

. .CALL 


(PRICES SUBJECT TO AVAILABILITY) 



STARTECH t tfnto national 

COMPUTER SUPPLIES 

5575 Magnatron Blvd., Suite G 
San Diego, CA 92111 USA 


TEL: 619-278-2600 
FAX: 619-278-2780 


EXPORT SPECIALISTS 

TERMS : WIRE TRANSFER (T/T) 
L/C at sight 
L/C at 90 days 

Prices are subject to change without 
notice. We cannot be responsible for 
typographical errors. 
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New public network market 



New competition 


New technologies 


New purchase influences 


New opportunities 


New informational needs 




***** - - ■ ■ 

rNew products and services 


K’ ■ * 



A new publication from 



The McGraw-Hill Companies 


I nr ml vc rt i s ing i n for nt a t ion contact: Dan Doty, Associate Publisher (212) > / 2 -6fi IS 


A playground lor experts. 
Training wheels for their friends. 




Traveling **• 


Highway 



A new exhibit at 

The Computer Museum 

computer_info@tcm.org / 617. 423. 6758 / www.net.org 
300 Congress Street, Boston, Massachusetts 02210 


Principal Sponsor: Sprint 

Major Sponsors; Apple Computer, Hewlett Packard, Novell, 
NYNEX, Stratus, S.W.I.F.T. 


mn 


Official 

Media Sponsor 


ATTENTION INTERNET USERS 


Call Global. Fay Local. 

International Calls 
from 10$ a minute. 

(save up to 95% to any country in the world) 


♦FREE software from our website 

* FREE trial to any toll-free number 

* The first service which allows you to 
call anv phone in the world 

from your PC 

* No setup charges • Cellular Quality 

Visit our website for complete details 
and download our free software; 

http://www.net2phone.com 

Calf us toll-free using Net2 Phone at 1-800-438-8879 

Or call direct at 201-928-2990. E-mail us at: info® nfit2phone.com 



Putting global calling within everyone’s reach. 

NdtZPhofw requires caller only lo have multimedia PC wnh any PPP Internet connecton. 
RKCivina party flits call on jtkuIji phone. *15C peak. 3QC oft peak. Rates to the US. 

MET2PH0NE IS A TRADEMARK OF Ipl CORPORATION 


HATES FROM THE U,5. TO 

CANADA 

13C 

SWEDEN 

17C 

U*K. 

18C 

AUSTRALIA 

20 C 

GERMANY 

2GC 

SINGAPORE 

2GC 

JAPAN 

29C 



For 56K or Tt 
please tall 
1800) 573-9438 


UNLIMITED! 

UNCENSORED! 


Jhe lowest Hat monthly national htmet rate ModntoshT and 

Window f 3*x/95 compamSrty No per minute charges VnUmHed tech 
sufp ort 24 horns a day Intel net access available in most US. cities 


http://wwwJdt.net/ 


jjd£i«ii9fiiid&r«i 


SAVE UP TO 99% MONTHLY WITH IDT 


Monthly Usage 

1.5 Hours per day 
3 Hours per day 
All day 


$7370 
Slit. 45 
$1,38975 


$9370 

$226.45 

$2,08470 


$19.95 St 5.95 
$19.95 SI 5.95 
$19.95’ $15.95 


W'tn IDT* EXCEL pun .illwiJt W\ AT&T pftoot strict ($2-1 % oiJfwnli IDT pftou* 
ti! ATM I : .-l: . l-r ■ l\ i‘" IDT «s a I j jdci njtk c i 

IDT fc' p Am uUi rqftmp is aie I l>e p mtij & iftfli ifSpfttrrt o m % 


1 - 800 - 689-9438 


IDT Internet 
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You can’t buy the Consumer Information Catalog anywhere. 

But you can send for it, free! It's your guide to more than 200 free 
or low-cost government publications about getting federal benefits, 
finding jobs, staying healthy, buying a home, educating your children, 
saving and investing, and more . 

Send today for your latest free Consumer Information Catalog. 

The Catalog is free. The information is priceless. 

Send your name and address to: 

Consumer Information Center 
Department BEST, Pueblo, Colorado 81009 

A public service of this publication and the Consumer Information Center of the US, General Services Administration 


HcouM 

be a best 
.seller. 
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Making these two environments work 
together has been like mixing oil and water. 


W 




ICROSOFT. 

INDOWSNT. 



**« 


until now 

announcing 



Om.YT, from Solway Systems, is ihe firs! 
product lo provide true POSIX. I and POSOC2 
conformance for the Microsoft Windows NT operating 1 
systcnjS By providing no enhanced POSIX. I sub-system 
and a complete set of POSIX.2 utilities and shell, N'T users 
are finally given a 100% PON IX confcimihig environment The 
same POSDC environ mem that most UNIX systems use hut without 
sacrificing your investment in Windows NT The same POSIX 
environment required by the L’.S. Government for all operating 
system purchase's as specified by FIPS 151-2 & FIPS 189. 
Conformance means file links, case sensitive file names, user and 
group ownership, background processing and more. Add to this a 
real POSIX shell and all your favorite UNIX utilities (like find, greji 
W'k, sed, Is) and you end up with an environment so dose to UNIX 
that you won't know it isn't UNIX! 

, Oi'knNT is available todav. OfenNT Commands and Utilities 




Call I -800-GET-UNIX today! 


Softway Systems, Inc* 

185 Berry Street, Suite 5514, Son Francisco, CA r USA, 94107 
Tel: 41 5 896-0708* Toll Free: 800 438-8649 •Fox; 41 5-896-0709 
Email: sales@softway.cam * WWW; htlp://www5oftwaycom/0penNT 

011ft Nt v, a PradfJTHft of S ofuay SyHtHi, Lie. M frcLtl intWei ttfrwoit drvckptd by live UnbtrajlY of Cclifcriiin. IcVc’ey 


JSSS 


f is only $ 1 99 — and we include free updates for a year 
Our 30-day money back guarantee and free technical 
support makes this a no risk opportunity to give your 
* Windows NT system the POSIX punch it needs! 

Softwayn 

Systems 

and for.rr.ta'cirv Alt cij.fr itgiveied trodtmer^ ani fjodtrocrh er* libt p lojtrly ol ihtir rapulirt tunirt. 


Raidtec RAID 


ffi^h : Performance SCSI RAID Systems 



Discover the best RAID price/perfor- 
mance in the industry, Raidtec is the 
affordable, open, SCSl-to-SCSI hard- 
ware RAID solution for complete data 
protection. Ideal for mission critical 
applications, document imaging & 
multimedia. 

It's time to re-visit the 
ultimate in high-availability 
storage. Contact Raidtec 
today at (770) 664-6066, 


* Fait, Wide, Ultra SCSI 

* Programmable RAID Level 
selection: 0, 1, 10, 3/5 

* Onth e-fly hardware parity 
generation eliminates read, 
modify, write back 
performance overhead 

* Single ended or differential 

* Downloadable flash firmware 

* Rackable, stackable 


* Remote alarms, configuration & 
monitoring 

* Environmental sensor ports 

* Hot replaceable drive bays, fans 
U power supplies 

* New EAM £1 Service Channel 

* Single SCSI ID 

1 Solid state-of-the-art load 
sharing power subsystem 

* LCD control panel status display 


The Standard In Advanced Masv Storage Systems 


Rjlclti-c USA 

105 Hembree Park L>r.* Suite C 
Roswell, GA 30076, USA 
Tel.: (77m 664 6U66 
FAX: (770} 664 6166 
li 1 1 p: // wwwj ra id tee x om 


Raidtec EUROPE 

Glen Mcrvyn House * GUnmire 

Cork, IrdjiLd 

Tel.: (IS 3) 2 1-1121454 

FAX: (SSil 21-H216S4 
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BYTE 


A Message to Our Subscribers 


To Subscribe to BYTE magazine, or for 
Customer Service, contact your local BYTE 
Subscription Representative; 


Benelux 

Gouy Wu slur hot 
Ptuinw; 31 72 509 1 855 
Fa*: 31 73 5001146 

Bulgaria 

Pamol Christo* 

Phone/ Far: 

350 2 074 3557 

France 

Ehc La Omnia 
Phono: 33 T 49 77 03 06 
Fa*; 33 1 43 76 74 29 

Germany, 

Austria, 

Switzerland 

Wolffl-uriO Brufina 
Phono: 40 a 9 626 047 
Far: 40 BO 620 050 

Greece 

Mar .a HadjiHoanrsou 
Phone 30 61 62D3B4 
Fax: 30 61 272072 

Hungary 

Jmro S ratio 

Phono: 36 76 400880 
Fair: 38 76 400860 

Ireland 

Ian Bangkam 
Phone; 353 1 2007133 
Fa*: 353 1 2BQ7157 

Italy 

Ennco Carr pin 
Phono: 39 1 1 6127656 
Fai; 39 1 1 8094422 

awe 


Middle East 

Zafar fnamdar 
Phono: 971 4 666780 
Fat! 97 1 4 621 149 
Poland 
Wkadek Bmcyjk 
Phonn/Fw: 4B 2 625 2275 

Portugal 

Manual Novo a 
Phone: 351 1 3476301 
Fa*; 351 1 3475127 

Scandinavia 

Ggnnar S^ndbjorg 
Phono: 45 331 4 2228 
Fa*: 46 3314 2210 
or LfiutjM Oejhn 
Ptujnti. 45 06 223160 
far 45 86 22S169 

South Africa 

Capa Town; J Tri*o& 

Phone: 27 21 24 4094 
fa*: 27 21 24 8681 
Durban: T Tyson 
Tel; 27 31 2027303 
Fax; 27 31 2027307 
Johannesburg; M Kendrick 
TeJ: 27 1 1 0BG49BB 
Fax; 27 1 1 4428327 


Spain 

Barcoiana! Javier Case lias 
Phona/Fw: 34 3 2 3 BO 34 2 
Madrid: Eduardo Mofltpjo 
Ph nne/Fat: 34 1 5716685 
or H&nii MJsrnhi 
Phone: 34 1 7337346 
far 34 1 7330970 

Turkey 

Cengii Efen 
PlriQao: 

90 216 345 3473 
Fax: 00 316 348 2464 
United Kingdom 
Pc lor Greg a on 
Phone: 44 1 61 430 3423 
Fax: 44 1 61 494 6976 
cr John Lukor 
Phone; 44 1 250 021114 
Fa*: 44 1 250 821115 

if there is no BYTE 
representative haled above 
for your country, please 
coniacl:: 

BYTE Subscriber 
Services 

PO Box 72, Galway, Ireland 
Far: + 1 353 9! 752793 
Pnono: +1 353 91 762792, 



A Div i sin ii ; if The A JcG ra W-Hltl ( m ijku m 


From time to time we make the BYTE subscriber list avail- 
able to other companies whose products or services 
would be of interest to our readers. We take great care to 
screen these companies, choosing only those who are 
reputable. Furthermore, subscriber names are made avail* 
able for direct mail purposes only; telemarketing calls are 
strictly prohibited. 

Many BYTE subscribers appreciate this carefully 
managed program, and look forward to receiving informa- 
tion of interest to them via the mail. While we believe this 
information is of benefit to our subscribers, we firmly 
respect the wishes of any subscriber who does not want 
to receive promotional literature. Should you wish to 
restrict the use of your name, please send your request 
(including your magazine mailing label, name, address, 
and subscription account number) to; 




BYTE Magazine Subscriber Services 
PO Box 555, Hightstown, NJ 08520 


A Division of The McGraw-Hill Companies 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


SOMETHING MISSING? 


Complete your BYTE collection by ordering Back Issues today! 


1991 1992 1993 1994 1995 1996 


Check enclosed 
VISA MasterCard 


Charge: 

American Express 


Card # 
Exp, Date 


Marne 

Signature 


First Name 
Last Name 
Address 
Address 


Window, ft- ndc-m 'll 

Special issu es Ouupo1 n *•***»*? n m 

Ib-W Fill] 

i pet 1 4 Hiuct Hi tefrtry 1 UDG ffogej (ft *try UlK 19 30 thru 1996 US DeP*jy S&SO, Fs/t .j*i Dr-r**, J 1 &Q 
Ci’.nhHtiziWJCXj All iuua prior to 19S0 USD? -vfryiacafftr^Dt .vrr^$4X<C4Jf5f*,* r,)Tt<« 

1‘ vif pgstvfC iliSi s^ff Kt " i i Ifs r t “ I All fhctii be ifl ILS >r .4 friwa DU a U.S. bint 
Unw tPLiicjEr which hkitifoiiAuiilil Mr by rivrdiinq fV) the hoin. Send rtqoctli with p^yiutnt Ull 
| lj | j Back Utijti Cre Phoen.-c Wt Lade, PrttrtwwgKN H. 074 SS, (£ 03 1 924 -*JI J 


City 

State Zip 



A DiYuimi of'IheSfcGmu'-HillCojnpdnits 
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Add-In Boards • Bar Coding 


Communications/Networking 


Your Specialty 
PCMCIA Headquarters 





If your needs are portable. Quatech has ihe suluiion, Our complete line of 
communication and data aeq u i s i li on PC.\ 1C I A cards include : 

1,2, or 4 Port Serial RS-232/422/485 PCMCIA Cards 
Parallel Port/EPP PCMCIA Cards 
Multi-Protocol PCMCIA Adapter Cards 
Digital I/O PCMCIA Cards 
Analog Input and/or Output PCMCIA Cards 
IEEE 488.2 PCMCIA Interface Cards 

For complete specifications on the above products, call one of Qnarech's 
expert sales engineers today at I -BOO-553- 1 1 70 or email sales @ quatech.com. 
Ask fora free copy of Quutech's new 1 997 Product Catalog. 


QUATECH 


Application to Solution 

Check us out on the web; http://www.quatech.com 
See us at COMDEX , Booth #S33B5 
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RS-232/RS-422/RS-485/Current Loop Seiiafinteriace - 

Yes, Single Card Does It Alt! ’? ^ 


* Uses standard RS-232 commands - 
no special drivers needed 

* Automatic data flow control 

* 16C55Q UART wilh 16 byle FIFO buffer 

* Transmission speeds up to 1 15K bps V 


• Complete RS-232 modem control 

•Supports2*wireor4*wire operation ' ^ * 

for RS-A22M5 

• Both DB-9 and 08-25 connectors / /. / v> 

• FC-ComU B software Included, but not TSfegfcjy * *vj 

• Multi -port cards also available Pan i pcl/mq ^ * ***■ 

* <iyr a . 750 £aH Arques Ava . SunnyvalOr CA 94Qfl(J 

AD\ftNTEGH 1ttl W 2 iS 6e?a - Pax, 409 245 8268 

Naina ppgo: http :/Avww.ndvflii1&k .com > e-mail: IrtlpflficIvAntek com 


Part i PC L -740 




Celebrating . . . 

LaserLite & DuraTrax 


join the party as we celebrate two hot new products! 
Laser Li k— I lie smallest portable laser bar code reader cm the market! 

And DuraTpx— the first portable reader to fully integrate 
Touch Memory* and barcode technology. 
Call fur your free information kit! 

See us at COMDEX, Booth #1/4 3 


l 105 N.E, Circle Rlvd., Corvallis, OK 97330 
541-758-0521 * Fax 541-752-5285 * http://www.videx.coni 


MW 


.J' Tp | 


The Next Generation 

Gel litudi ...Get metal! 


Circle 63 on Inquiry Card- 


Control with keyboard and control panel 
Scanning function Lock access to a CPU 
File transfer function as option Automatic 
booting of keyboard and mouse Supporting 
high- resolution monitors Customization always 
available Rack mountable 1 year warranty 


Variable caflftgu rations available: an> combination from 
3 user hi 2 computers up hi 16 users to H computers 

& Min i CQITI - tOHHEcn v fiY SOLUTIONS 

fatvmcwd Syiirm* Lus, # 

timmationai Headquarters: 

i j Beit Hidfui St, 

U5483 Jertisaicm, Israel 
Phone: 4972263 1 K 5 93 
Fax: +972 2651 80 71 

Eaufl: rpwjwt^ mlilmmxo.il Visrt our Home Rags! 

fcttp :■ shwjninicom nttmcdtaxoil 
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L " •• l 


IMnim 


Stamcw j 


\l 


Servers 


STArRVlEW 

Control up to 216 Servers 

with just 1 Muni tor, Keyboard, and Mouse 

■ Supports SVGA, VGA, and Multisync Monitors 

■ Keyboard or pushbutton CPU selection 

• Autoboots Keyboard* and mice ISV 421 ) 

• Case a dable 








v< 


LI ■ to! Prkr * CSAAIL motM 

USA/Canada: 800-265- 1844 (ext, 231) 

jFrJrir LWtY tJ>- 1 WF Jt* I / L'ft Qffitti OSOiP96-7?tO 
Fii (SIS) 455-W25 ! interriel E4WW 4Mrf0£fl.oo7¥>urw# 

_ , h ftahflVww. Startechcomp. com 

StarTech 


rnSlPLilEK PiHHJI.t IS 

L.M ■ Tjnj-ii • lit • it**.* 
StlhnLrtJi ■ ttmn|Mn£ 


turopflin/lntefniSarul piitMiiutmn 
Lite F(i or internet 
Of Cell: 4IMOI («l, Ml) 


Vlw'M»tef0*nVAni4r1een £■ prate 
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Communications/Networking • Computer Systems 


Computer Systems 


TAKE CONTROL 

of 2 to 64 SERVERS 

FROM ONI KEYBOARD, MONITOR AND MOUSE 


Any mix of PCs: 
Mac, and Sun 



Keyboard / 1 no u se emu 1 at i on 
AUTOSCAN 

Front panel & 

Hot key operation 

Remote access lo 150’ 
Desktop or rack mount 
Over 50,000 in operation 


MasterConsole 

Rock solid , reliable control 



* l : TT; • 


1 


CALL TODAY! 800-RCI-8090 X 71 

Come see us at Comdex Fall, Las Vegas , Nov 18-22, Booth #L5QQ0 


DISTRIBUTORS LOCATED WORLDWIDE 


RCI Europe ( 31 )- 10 - 458-6673 
fox ( 3 !)■! 0 - 451-9610 


0 


RCI Taiwan ( 886 ) 2-21 B IT 17 

f<jx(8B6)-2-21B-1221 RCI 

Raritan Computer, Inc. 908.874.4072 fax 908.874.5274 

10-t llene Court, Belle Mead, UJ 08502 m sales^raritan com ■ http7/www. rarilan.com 


•TO U AY MONEY-HACK (illARANTEK FULL l-YKAH WARRANTY 
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Rackmount PCs 


Industrial PC Chassis 


Industrial Workstations 


Panel Display PCs 


Pentium/486/386 CPU Cards 


RS-232/422/485 Interface 


Analog and digital I/Os 


Data Acquisition 


Circle 71 on Inquiry Card. 


Industrial PC Solutions 


Advamtech 

750 E. Arques Ave. 

Sunnyvale, CA 94086 
408-245*6678, Fax 408-245-8268 


Calf 800-800-6889 to 

receive a FREE 100- 
page Solution Guide for 
your OEM or system 
integration needs. 


QQH'T 


GET MAD 

GET YOUR MESSAGES! 

TTI's New 4-PLAY 
Voice Processing Cord & , 

Voice Window Application Softwcr 

PlAG Of mOFOR UNDIRA THOUSAND DOUARS 

1 - 800 - 945 - 4&84 

MC/YJWAJMK 
Dinilsprii/oIM FtdegK 

Sptctsliil h Ir.ctrnuliGAii SlIei 


k 

•d Sjfpoft 


- trr “ Talking Tuhnelogy, tne. 11 2i Aikntfc Art. Momtio, O 

rtf PhaM:SIHaf'3BMffli:!t0 5T7-555frrjivoil!ta4t^tlLjM| Wc 



rw.Mifttt 
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Supply 


• ISA/PCI 3-20 Slots 

• 8SV-Z6SVAC, -48VDC, 

+24VDC, +12VDC Inputs 

• 200W-350W Power Supply 

• 19" Rack-Mount /Wall-Mount 

1 7 3 -20-Slots Chassis 
• Available !! 

AC I Systems 

Western Region: 1-800-983-1177 

Eastern Region; 1-800-886-2243 
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Embedded PC 

Fits your applications 
and budget! Ml 



Biscuit PC 

386/48G Single 
Board Computer 
with SVGA/LCD 
and more ... 


■ Ulira small size 
|HSmm s 107mm) 

* suppuns ;iii -manx 
and 5ifi6 CPUs 

* Local-bill SVGA ICO 
interlace 

* Mulll port HS 232 
and Ethernet 
communication 

* Supports Solid Slate 
Disks 

* PC/ 1 0 4 expansion 


Call Today for a Free Catalogue t 


U.S.A, 

m (408i522’4636 F;ur H0S124&-826S 


Advaktech 


E-fTU I JnfoCtA^'intKJHISA tom 

Interna Manat 

Tel : 886*2 1 6456? F w 886-2-21 B3S75 
jjjgjp -.//wvvw .advantech .com. tw 
E-mail; EBCAad advanteeb corfctw 
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Computer Systems 


i ter 


■ • 


■ Fa li] i Tolerant System /RAID Solution 

* Full Line of Rack Mount Products 

* partnership for the Future 

- Hyperspeed Reseller Program 
* OOvVCustomlzed Design Projects 
' Covemmenf/Corporate Discounts 


CoUth# (hi Lirii *J 


>T COMDEX 


hup / / ww. appro .coni 
E-ftUli: IppKT&appfD cvin 

liao.927-S46-l 


I ii tL i ih.iliixi.il, hu\ 


. l , . * arti ivfifj r*f . fWi j-w. CA u iw te laa r« twww 


Turn Key Solutions For Industrial Computers 

POBMill Pentium * Processor PCI/ISA SBC ATI much 64 pci sm, Uptime am tort*, sesi li Fat wide 
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All-in-one Flat-Panel 
Rack-Mount Systems 

For Your PC-based Control Application 


TFT, EL or Mono flat-panel display 
14-slot backplane 
386/486/Peniium® with PCI Bos. 
250 power supply 
Disk bay space: 5,25” x 1, 3.5” x 2 


Tel: 909-464-1881 
Fax: 909-464-1 882 

E -mail : sales & axiorntek.com 



Computer Systems 



60 Models and 
Styles with New 
Slits Added 
Every Month 

4 

AC . DC, 

Hoi Swap, 

Power Supply 

120 Slots 
ISA. PCI. B P 


FtillUne 
CPU Cards 


Custom Colors 
and Logos 


Custom 
Systems 
Our Specially 


Call Us tor 
Qur Everyday 
Low Prices 


&5 Marcus Or., Melville, NY TT 747 • 516 J20.8W * Fox: 5 1 6. 420. 3007 * www infOvtew.com 


NEW! 386 PC-IN-A-BOX 



Portable PC System 

Battery operated 386 
DOS in ROM 
Graphics LCD 
4M Ram, 1M Flash 
PCMCIA 

j 3 serial, 2 parallel 
Keypad & Enclosure 
Peripherals &r Support 

$449+ 


CPU CARDS 


5-Serial Port 386 $249+ 

KS-6B CPU: 33 MHz, RS-422/4B5, 2 parallel, 4M Dram, 1M 
Flash, 512KSram, AT bus, PCMCIA, DOS in ROM. 

Low Cost XT $139+ 

KS-l CPU: V40, 3 serial, 2 parallel, 512K Dram, IM Flash, 
5 1 2k Sram. modem, 10 bil A/D. PCMCIA, XT bus, DOS In 

CALL 800-505-6749 

303-444-7737 
FAX 303-786-9903 
email: sa1es@kila.com 


ROM. 

K/LA 

DOS-IN-ROM 
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1 li i h 

Pentium * * 

Half-si 2 e v * 

III! 

Available t! 

1 

Pentium 1 " -166MHz 

PCI VGA on-board 

PICMG Standard 

2 PCI IDE 

Disk0nChip --2MB Flash Diak 

2 16C550 RS232 

256 KB/51 2KB Pipelined Cache 

PS/2 Mouse 

486 ~ Pentium'" 

ICP ACQUIRE INC. 

1 O CPU Cards 

TEL: 415967 7168 

Available !! 

FAX: 415 967 5492 


Circle 84 on Inquiry Card (RESELLERS: 85). 



Circle 88 on Inquiry Card. 

NOVEMBER 199G BYTE 221 


HARDWARE SHOWCASE 














HARDWARE SHOWCASE 


Computer Systems 



A large variety of 
SBCs in stock 
for fast delivery 


* 486 AND PENTIUM CPUs 

* UP TO 200MHZ SPEEDS 

* PCI SCSI INTERFACE 

* EdDE INTERFACE 

* SVGA VIDEO OUTPUT 

* DUAL SERIAL PORTS 

* ISA & PCI BACKPLANES 

C^U TOLL FREE 

1-888-RECORTEC 
Tel: 1-408-734-1290 
Fax: 1-408-734-2140 
e-mail: info@recortec.oom 
http://www, recortec, com 

RECORTEC 

1 290 Lawrence Station Road 
Sunnyvate, CA 94089 

Circle 75 on Inquiry Card, 



Request our free 
Product Catalog 

* COMPUTERS 

* ENCLOSURES 
1 KEYBOARDS 

* MONITORS 

* PRINTERS 

* CUSTOM DESIGNS 

CALL TOLL FREE 

1-888-RECORTEC 

Tel: 1-408-734-1 290 
Fax: 1 -408-734-2140 
e-mail: info@recortec.com 
http ://www. recortec .com 

RECORTEC 

1290 Lawrence Station Road 
Sunnyvale, CA 94089 

Circle 76 an Inquiry Card. 


Computer Systems • Data Acquisition 



PENTIUM, 486 Single 
Board Computers 


RAVEN PENTIUM PCI/ISA 
FALCON IV 486 Slnale Board 
RACK MOUNT SYSTEMS 
* Un-Board I0E/FDD/I0 


& Mother Boards • rev control • ami rids 



ORDER DESKI-800'777'4875 

A US LOGIC 

W{619) 467-1100 • FAX (619) 467-1011 

sales@ii5lGriic.CGm 

The Intel Inside Logo and Pentium are registered trademark Gf ln\6 
CQTp£»ati&n 3 year warrarijy applies to Sti^Ib Boaid Computers. 


■ OPTI CHIPSET 


Circle 86 on Inquiry 


2 GS/s A/D and Scope Card 



V 12 bit, 60 MSPS A/D 

V 8 bit, 250 MSPS A/D 

2 GS/s tor repetitive signals 

V Up to 16 Meg Memory 

V Extensive Software Drivers 

CSLITE 0 M, +D MSPS tfiflS 
CS2125 0 bit, 250 MSPS S4ty)5 
Cd6t»2 11-bll.aOMSPS iCD05 

U S Mfo* IrilcrultincJ price* in#* viO 



1 -800-567-GAGE 


A*k lor e men Elan 3425 


Gage Applied Sciences [US.) Inc. 

1223 SHeibunm Rm.i. &uto 400 
South auitingion, VT 05403 
Td: {800} 587-1243 Fix: (000} 7BO-S411 
e-mai k prutjirlo d .com 

w&tt site; http^VvrA.fi/igd'qfiplietJ.canq 


From nrisirii tn* Untod Blat*r 

Contact ti-ip ApvImJ 1- *WK«a re., M 1 D f i iw , V- * .m- ii, qc, Canada H-tfl I AH Tu <',U) 137- CAM Fa*. |5Hj IT/ tUM 
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Tor mole Inform a I ion 


ilK^itP^rV hltpr/yyiiwy^SHiconrat-coiTi "> 
jriterfiiewii 

}■ ^ LroiIdq ujjtion avti \\ ah le 

U Fui ^e^S-3570 
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USA. Made Rackmount Solutions 


Over 40 mod id s, sized from l Li through, 6U, XT' In 
24" deep, plus rick mount switched monitors up 
to 20", &z keyboards with or without trackballs, 

QTY. PRICING FROM $138. 

‘ 5 it) 2D filul scgfltCftled or u El ^'gmc riled 
jussive b4p|inm w / or w to TCJ «]pt*. 

* Complete linv id 1H& Si Pentium flat 
hujrds & mnthvrhnjrds up to 21)0 Mli/. 
i nc lulling Intel's full line, 

AX’. OK IHV 
HOT SWAPS 

up n o sooty 

Customized Colors Available 

TIU VALLEY TFC1 IN O LOGY, INC 
4569- A Las Positas Hoad, Livermore, CA 94550 
VOC: 510 447-20.40 * FAX: 510 4474659 - www.rackcn.cnm 


IEEE 488 Controllers 


■ Boards for PC/AT, PCMCIA", 
PCI, parallel, serial, 

Sun w workstations 
Sr DEC" workstations 

* Drivers for DOS" Windows ", 
Windows' 95, Windows NT 
lab VI HAT, UNIX" & more 

216-439-4091 ■ Fax: 216 439 4093 
http://www.iotech.com 
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Breaks the 4-Color Price Barrier with the 


Hardware/Software Showcase 

See how affordable it is to advertise to BYTE's 
500,000 computer professionals in this section I 

m 

For more information call your BYTE sales 
representative (see listing, 
page 233} or fax 603-924-2683 
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Data Acquisition • Disk Et Optical Drives 


Diagnostic Equip.»Fax Boards/Machines'Memory/Chips/Upgrades 


DAQValue 


Portable Data Acquisition 

Performance and Portability - 
We Give You Both. 



DAQCard ' S eries 

* Six Type !I f ; - * 

pcmcia 
cords 

* Up to 100 

kstimples/s 

■ 12-bit resolution 

* Analog input 
and output 

* Digilul I/O 
and liming I/O 

SCXI Signal 

Conditioning 

* Parallel port j&SRJE 
or PCMCIA 1 | 

Interface 

* Expandable to 

384 channels 

* DC power* optional 
lottery pack 

Cull fur FULL DAQ Designer Software 

{KOOt 431’3488 iu.3 .■ i-.-s ■. urkht-/. 


DAQPad" Series 

■ Parallel port 
Interface 

• 100 ksamples/s i 

• 12 or 16-bit 
resolution 

• Analog, digital, 
and liming I/O 

• DC power, optional 
turnery pack 

Software 

• NLDAQ 1 driver 
software tor; 

- Lab VIEW' 
r* LabWindowsVCVJ 

- ComponeniWorks 

- Basic, C/Gh p 
V isual Basic, Pascal, 
and many more 






NATIONAL 
INSTRUMENTS 

The Software is the Instrument* 

U.S* Corporate Headquarters ■ Tel: (512) 794-01 00 * Fax: (512) 794-8411 
E-mail: infci@naiinst.com * WWW: http://www.nattnstcom 

q Copyright 1996 Nottaiiul ]n*cnjmnus Corporailon. AD rfflliti [kh-tveiJ. 

Pnxltid and ctsmpony ncmivs listed drf m kltfflff iH ortrude rumn uf ihrif mpedvt compcnlci 
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Custom Fast 20 SCSI Tools 

SCSI Vue Active\ 

Terminator 


From; 


Optional 

B Cne f ttj: tfercsei Te Display 

* Improves SCSI Bus Performance 

* Lew Errors; More Reliable Data Transfer 

* Diagnoses Problems * Analyses Signal Quality 

Features 

Active Regulation * Supports 6£ Pin, 50 Pin 


* Status Indicators * Gold Contacts 



fast 20 & Ultra 


Atibb 



fsk SCSWueyold 

f Benefits: Diagnostic Cables 

* Mo Loss Qf Important Data 

* Faster Performance * Test Cable integrity 
Features: 

* Diagnostic Indicators * Large Ferrite Filters 

* Triple Shielding (Unique Cable Design) 

* Double Gold 20u a Plated Connectors 
■ Extra Heavy 26 Gauge Wire, 50 8 68 Pin 


Over A0 Cable Styles In Stock 

SCS^e"' Teflon 

Custom Internal Cables 

Benefits: 

* Less Errors, Ultimate Performance 

* Silver Wire improves Signal Quality 

Features: 

* Perfect £0 Ohm Impedance Match 



*■ Triple Pronged Connector With Gold contacts 



Custom Internal Cables in I DAY I 

SCSWue Active 

Digital Switch 

Benefits: 

* Share SCSI Devices Between 2 Computers 

* Attach up to 14 Devices to 1 Computer 
Features: 

* 2-1 Active Digital Swittte'Rep eater 
Regenerates SCSI Signal for Long Runs 


O ADjit© n-'-r.-'.T-A.t 7ft e SCSI Solution Company 

h tlptfwww. scstprocom 

3101 Whipple RdL * Union Cit y, Gv 945B7 * Ph: Si 0- 47 1-6442 ♦ fax 51 Q-47 1 -6367 
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Computer/LAN Tools 
and Diagnostics 

Call for a free copy of 
the new Jensen Catalog 
for all of your PC/ LAN 
diagnostic products and 
installation accessories, 

jgnsgn'tooLs 

7815 S.46th Si., 

Phoenix, AZ 85044 
Ph: 800-426- 1194 
FAX: 800-366-9662 
hit p:// www.jv nsentoo! s .c om 
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SMART FAX MODEM? 

Yes* a fax modem that works with your PC off!! 
Introducing The Fax Modem That Stands Alone... 

The Future Fax 144 


Advanceii Multm- UNO ion Fax System 
for DOS, Windows & Noworks 





0 Send/Reeeive Faxes With Your PC Turned Off! 
0 Print Plain Paper Faxes Directly To Your Printer 
and save hundreds of $ on thermal paper. 


0 Storks Faxes In Mkmory 0 Si nd Faxes with am Scanner 

0 View Faxks lit tdkk Priming 0 V.42, MNP Data Modem 
0 IfoRivAKn ro Hi vmi t: Location 0 Ur m 32MB of Mfmory 
0 Comes M ini FREE SimvAm-: 0 AC ok Battery Oi'KRation 
0 Supports CAS aitmcatkjns 0 And Much, Much Mori:!! 


Call our 24 Hour 
Fax-On- Demand System 
for FREE Information. 


1 -888-GET -FAX4 

Advanced Image Communications 

3343 Visi I M Hu. #D Pi. lan \m Him * CA 9452 3 FAX 1-SID-5MT-I900 
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The only way to make sure your 
super-powered PC is properly cooled ! 


fc --Wi..-— 3a=| 

^ — ma 

— — co ! 

I u IS*- | 

: 



• Mate sure your system and CPU am operating 
met temperature, 


* Know t ho exact tempera tu repfytxjr systSto 

and CPU at all time*. ' > 

* Prevent heafcgjateil system ftastes 

* Protect y our iiau 

* Prolog your 

* 5c notified autoiha tolly cf overheat 

* Wi rjfcsws 34 / 95 1 NT, H^-dl versions 3va iU! 




CAMEL 

tf CnMflLOfl¥ r INC 


1-333-546-4321 

■ , http://www.camusa.com 

fll60aiMtAMf.,&in J«ff.CA 55131 Id : 1-403-521-9360 Fa* 1 -403-321-9835 
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Laptops £t Notebooks • Misc. H/W • Multimedia 


Multimedia • Programmable H/W 


186WtizE=l POWER 


m 


BYTE MAGAZINE ttECOMMBMm! 

* 11.3" COOmGGO Oual-scan Color screen. 2 MB 
DRAM, Optional 12,1" TFT Active Mfltrin, 

* Built-in G s CD-ROM drive, IG Git htorod 
sound, 2 speakers. & mic, 

* Twd lypa II PCMCIA slots. scfr.lL 
parallel. MIDI. PS 2, & infared parti. 

* Windows 35 or DOS/ V/mddwi 

■ IGB rfnWvittfePCIEIDE HD 
| up to 2-lDd jivnllnblUji. 

i ICmb RAM (mnxirmirn64mb> 
and 2SGK love I 2 cache. 

* 1 year purls *m9 labor warroniy. 

E> tended warranties available 

* PS/? Ci.de Point & Joystick, 

* l.£“ removable Happy drive 


* Please visit our 
wets page far the 
latest specs and pries si 


umt 


BEST 


LOW 

COST 


.if i Mini - < Ol l J f tli ijsr iii ^.1 

»l jxvrljiakruww ralhi * 



Mian [irtct rmlti>ii:iL I tie. 1 0K5II Scufrdiirri I .imp, Hums tun, [leXilS 
7709*1, Top quality ntcrriiwutixc with excellent service a ad support 
since 1984 f Houston: (713) 495*9096. Fax (713) 495*7791, 
Ilnurs: K-6 Mtnuliiy-Friiluy* 

* Pentium Is a regirt&ied Tiademork of Intel Coipofolion. 


. » a to fcs trfc-fc E»; fjf\ 


v rn i *“■ 


t^Qoin 


Cc 


SQdi 


is i\ virrlica'lly Integrated design 
and manufacturing company specializing in compulor enclosures, disk 
subsystem enclosures and fully Integrated systems 


Industrial PC Enclosures 
Tower PC Enclosures 
Tower Drive Enclosures 
Rack Systems 
Rackmount Accessories 
CPU Cards and Backplanes 
Rackmount Drive and PC Enclosures 
Industrial PS2 Power Supplies 
Redundant N + 1 Load Sharing Power Supplies 

Plume: l -7*2 456-5595 Fii\ : 1 -702-356-636 1 E muthrnfp u sliger.ctKH 

Internal: hllp/< , www.$ltger.«>ni Pustah UBS Greg Si. Suite m Spark N\ MJ43I 



Circle 96 on Inquiry Card {RESELLERS: 97). 


Design, Print and 
Apply CD Labels 
for s 79 95 yv 

That’s 


NEAT01 



NEAT- 3 | 

CD LABELER KIT 

1 Create your own ailwork On Your Computer 
Wtlfi mv4o-m PJEATO Templates 

2 Print on Any Laser Printer using JiEATG 
pressure sensitive die- cut [abets. 

3 Using the MEATO Lade I Device, apply 

labels PERFECTLY EVERY TIM! 

KIT INCLUDES 

+ LibilDulBnTiiHfltilettPC a Wit) 

* Tha Amjitng lleala LitmlfT 

• Carr pi tie ImirKtiM GUle 


000-984-9800 

Ml tialLilu nl 1 !fU Oodfl* A ,e - Fast ilr.cn .CIDttl? 

afrtta-Sift'ftt 20MH SUB 
iff tWi -4-1 (OiSCH) »1S71 ♦ Fa* tU <0)301 33 j Q4W 
£« vi lillv .'Vr* mila. tain 
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Disaster Recovery 
foR Widows 95 

NEVER install Windows 95 Again! 
CodEBLuE/2 

• SiMpU AS 1 -2-5 

1, Bool disaster recover diskette 

2, RESTORE to any size drive 

3, Re-Boot to Windows 95 


tSMr 


• Com pi EXE pRoitcrioN 

•Backup complete Windows 95 
system: Registry, hidden files, LFN's 
•Backup to any locally attached hard disk, 
Syquesl EZ, Iomega Jaz & Zip drives, 

MO Drives. 

Also works on Win NT with FAT 16 
Hard Disk, 



$49.00 

plus S/I I 


TAPE DISK Corp 

800-827-3372 


Cod i :13Iue/2 Remote 

• For network disaster recovery 

• Backup to server 

• DOS Boot client to network 

• Restore & reboot lo Windows 95 
Gail for network license price 


tap 0 di 5 k@lapedi. 5 k , com 
htipTwww.tapedisk.com 
71 5-235- 33BS 
FAX :7 15-235’ 38 18 
TAPED1SK UK 1703-841 55€ 
TAPEDISKEUBO *49 84 41 80 39.00 
Germany +49 791,59.21,00 
The Netherlands +31 23 563 30 GO 
France +33 6t.B0.92.7l 
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Floshlite 



* 8 Mhz V-25 + Processor 

* 512 KB RAM 

• 256 KB Flash z. 1 1 00 H* New 

• 2 Serial Ports 

Single Board Computer with DOS and Utilities S195 

Embedded controller applications: Simple software development: 

2 fast DMA dun rids • 8 wubg Inpu# with » Cnraic on i l*C crnnparitk computer, 
pnjprimrruhk amiju rator |cvdi • priority * Dcmnlrud In ixi or .com formal Co fUdi dwL 
intemipr controller wirh vtctoi w itgUicr ■ Ten mJ debug ihmugfi the (xkuoIc ttriJ \hm. 
tank winching. • Modify rke itirtup b auh file to hud .isid 

esccuie the jjjptkauon on rrscr or |vnwcrup 


JK microsystems 510230*1151 fax 510236-2999 SI 

1275 Yuba Ave., San Pabio.CA 94B0S htlpr/7 www.dsp.cam/jkmicro C 


Circle 102 on Inquiry Card, 


Low Cost 16-bit Controller's 

Easy to program in Borland/Microsoft C/C++. 

C -Engine™ Prices start at $119 Gty 1 T $49 OEM 

• 3.6x2 3' , 24 3/0. 3 UARTs, 3 timers 2 counters 

• Upto 512K SRAM, 51 2K EEPR0M, Watchdog 

• 1 1 1 2 -hit ADC , 3 mA standby, 

Battery, RTC 

• Networking, C library, 

Development kits 


~th 


TERN 

INC 

216 F Si. #1W .Davis CA 9561 6 USA 

TbI: 916-75841180 Fas: 916-758-0181 

Internet Email: tE rn arstcom.com 
ftp:/, Up neteonveoriVpuble/tarn 
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Circle 101 on Inquiry Card. 











Programmable H/W * RAID Drive Arrays 


Security • Tape Drives 



Control 
Practically 
^ Anything. 


urrieS^sm 

20 I/O lines 


controllers are ideal for machine 
control and data acquisition, Kasy to program 
with our Dynamic C. Start saving time and 
money. Call for your free demo disk today! 

1724 Picasso Avc. 

Davts f ca 95616 
9167573737 
916753.5141 FAX 
http: II www \ 7 wo rld.com 

Far immediate information, use our 24-Hour AutofiSC 
Call 916753.0618 from your FAX. Request catalog #]R. 


Circle 1 00 on Inquiry Card, 


We make software 
protection easier to handle, 



Even though our new hardware keys 
are small, they still offer the most 
powerful and reliable barrier against 
software piracy ever developed, 

And with competitive pricing, they 
won! squeeze your margins either, 

• Secure protection for multiple 
applications /versions 

• The industry's only patented 
protection technology 

• Protects applications quickly, 
without programming 

• Remote update capabilities 

• DOS/ Windows/ 95/ NT /Unix/ 
NetWare support 

• Time/date-based execution control 

• Made in ITS. A, 


Software Security's 
new Uni Key 7 
technology could 
change the way 
you think about 
software protection 
forever. 


UniKey makes software protection 
easier on your customers, your 
developers, and your budget.., 
but harder than ever on pirates. 

Call 1-800-841-1316 for 

more information, or to order our 
Developer’s Kit with everything you 
need to try UniKey protection on 
your application. 





SOFTWARE 

SECURITY 

A new sJiifi E on software 

GThomdal Circle. Darien. CT 06820-5421 
(203) 656 '3000 * Fax: (203) 656-3932 
http ^/www.softsecicom 

i I C€ 


Circle 107 on Inquiry Card. 


All irittGl construction Server it RAID cha&sti 

Freni with 1*1 *,1 1/-4 axpowd drive bqyi 
■toe halite liont ami halh ilri* doau 

ijL.ll hearing coaling Fum pie -tint ailed 
4 UnAubl,- c mle 1 1 pi « rind tilled 
Hnlunfond 1 heavy duly power supply cptioni 
t*f* dfi« Wrvcf A RAID Chmk H 


Y Non- Slop Server Chassis 

■fronl occeis 10 ‘5 1/4' exposed drive bay* 
, -lockable front doer, open able i de eloou 
■ -W/300WATULP/S 517B 

J ““ 

TTrpy 






■ ■PH 



M Slide-in M/fl Drawer 

-M/BATX, Baby AT Fy« Sit# AT 
- Drive Bayi: 5,2S"*3, 

3.25")i2 r 3.2rx2 
(Inlcinal) 

FCC clast Ei, CE 


Heavy Duly Power Supply 

|U-*WW 400 wait AT <221 

IIA 4100 KO *Qlf At SI AS 

40Q wtlii AT , , 

t UVAOOwaM Af ATX SIPS 

400 wait f“S 2 U 21 

*m loowaupsj , s it 

3 won PS3 AfX. SI S3 
MUfiuA; J 


Removable Hard Drive Modules 

Wide SCSI, SCSlorlOE 
Available, Palenl 
protected 
-Perfect for RAID A 
removable 
storage application 


Iqp Rodu 
r Supply 



Power supply t- 

- Balance load- 
Shaslntj Dei I an 

- Power Fault 
Alarm /LED /Signal 


AEH CORP. 

254 5. Slh Avo., La PuenT®, CA 01746 
Till: (618) 369-260B ■ Fax: (616) 961-0466 
filial, IX. 600 454-9999 * M.T.C*, NY. 600-366-4060 

Circle 1 1 0 on Inquiry Card (RESELLERS: 111). 




! 4mm | ~ [BmnTl 



Automated Backup 
Data Interchange 
Storage Management 



OLMLSim 


000-468-0600 

www.qtuteter.Catfl 


FAX: (SIB) 592 0116 
TEL: (816) 592-0061 


Circle 103 on Inquiry Card. 


Let your "true colors shine through" 
when you advertise your 
computer products in the 

BYTE 

HARDWARE/SOFTWARE SHOWCASE 
our popular, affordable, 

4-color advertising section! 

For more information call your BYTE sales 
representative {see listing, 
page 233) or fax 603-924-2683 
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HARDWARE SHOWCASE 






SOFTWARE SHOWCASE 


Communications/Nctworking*Eng,/5cicntific«Math/5tats 

l)/T 

On-Line Services • Programming Languages/Tools 




NTMail 
NT List' 


the backbone 
mail system 
for Windows NT tt 

NT Domain” “ r 


♦ fat! featured SMTP. POP and I'lNGKH server 

♦ highly configurable, secure list server 

9 multiple Independent mail domains on a single machine 

♦ graphical installation and configuration 

From Only $49 

A FREE Fully Functional 
Time Limited Evaluation Copy 
Is Available On Our Web Site 

tsJ J i '' i I : I \ 


j 7 F'udrma'14 or* b>JfwJ -roV in pV pi^wir „r rAnr ri yt, v, t *mm-n 


Internal Shopper LimHefl - PO Bex $DS4 - London - SW12 9XG - ENGLAND 

http://vwAv.net-shopper co,uk Q) 011 44 181 873 7422 


Circle 1 1 2 on Inquiry Card (RESELLERS: 1 13), 


FREE Engineering Software Catalog 



Engineering Software Direct is 
your #1 source For engineenu 
software! The more than l*0tl 
-^1 products listed in this catalog 


were developed by companies 
and practicing engineers and 
represent a vast resource of 
tools that can help you get 
your job done better, more 
accurately, and more quickly. 

98.9044 

StlTeth W&* kernel load 2515 H. Aim A n* CUnft It 60647 ■ Til 773.486.91 5 1 

fat 773,466.9234 * e-mcil bila id i-ecfauii .cd m * URt bllp://www,itir*thinr.(oni 


C if nlo 1 14 on Inquiry Card], 


CAKE 

Simple Software from Clou Consulting Co. 

DOS OS/2 WIN Computer algebra by keyboard entry, 

Something for everyone. Arithmetic, 
algebra and MORE. Practical and useful. 
No language to learn. Free upgrades. 


Simply $6700 plus shipping. 

Order: 1 - 800 - 226*0640 Fax: 612-553-0147 

VISA MC AM EX 


1400-F Hwy 101 North, Suite 183, Plymouth, MN 55447 


Circle 1 1 5 on Inquiry Card (RESELLERS; 1 16) 
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Put Your Company on the World Wide Web! 



VIRTUAL 

WEB 

HOSTING 


0 Domain name rflgfjlnllon 
provided (httpVVyour jume) 

# Unlimited updates via your 
own FTP account 

Complete domain mill preceding 
(Multiple POP3, forwarding 
autorespondersl 

m 5Q0 MB of data transfer per month 

1*3 L* H& S 00 MOF 

# 70 M3 of dtik ipact for your html 
documents 6 graphics iritnMJnws 


* T3 Conncctrvily to the Jniarnet 

* Unlimited t-ttufl address forwarding 

* Microsoft Ft onl Pag support 

* CGI Scripting (Now Includes shopping carl) 

* CyPeTcaih support 

B Det ailed web us age 1 1 al 1st it s 
6 access to raw Teg files 

* Can! rolled anonymoiu FTP 

9 Truai peach® server support included 
(real hme audio] 




A 


Also Available, 

Re&l Audio - 10 
SSL Secure Processing 
mSQt Oafabas# roofs 


mm— Hi way 
Sfp Technologies 

tm mrntnmwtf itAmitiN t*u wrr^s) 


Circle 1 17 on Inquiry Card (RESELLERS: 1 10). 


LF90 

Delivers! 

Speed. Depen d abili ty. 
Great Tech Support. 

Create Fortran programs or port 
legacy code io the PC with the 
most- prod u Ci i ve , I ncs i -s u p pn r t ed 
Fortran 90 language system, 

La hey Fortran 90 

■ Fortran-smart Windows 
Development Environment, 

yt » DOS. Windows 3 . 1 x, 

, J/ Windows 95 and 

« u. WT Support. 

FREE %.|/WNW.laP®y ■ DLL interfaces Io VB. 

product palches VCw, and Borland C++, 

on Hie Web at 
http://www.liahBy.CDm. 


■irnjmPtT S} Hf'in+t It 


Fortran is our forte 

Special ting Iff hntrrn 
Language S}stemi Sine * PM? 

The Lahey Advantage 

FREE, mil I m Hull, 
expert technical support. 

• 

Guaranteed bug (lies or 
workarounds within 
60 days. 


30-day 

money-back 

guarantee. 



800 548-4778 

or 

702 831-2500 

Viixi 702 - 831-8123 
sales® Lihey.cotn 
I dtp:// www . ta I ley ,u > m 


1 Slale-oMhe-Art Intel 
Pentium and Pentium Pro Optimizations. 

US$895 

Educational, rnutti/de-iopy. amt 
sitedicense pricing antihihh* 

Laliey Computer Systems, Inc. 

H 65 Till) uc Hlvd., P.O, tiox 609 1 
Incline Village, NV 8 JM 50 U.S.A. 


Circle 119 on Inquiry Card (RESELLERS: 120) 









Programming Languages/Tools 


Learn Java'" Programming... 

Simply, Quickly! 


Use the CIVIL Learning 
Series'" to master Java 
programming quickly. It 
is the only CBT that 
offers you "traditional" 
and "by example" 
learning styles. The 
Java Series features: 

Java Series * F 

{tU&ct} 

Java Series - ir 

(Object Model) 

Java Series * III'" 

Java Series - IV ' 

[AWT} 



Individual Corporate 


Call us for 
information, 
and FREE 
Demo Software 



Each senes' $79 
Any 2 series: $149 
Any 3 series: $199 
All 4 series: $249 
Other series: 


$249 

$399 

$549 

$649 

Call 


800-6789-OML 


OqJKCT 

ManAOEMIHT 

Laboratory 

m ses 37 j am 

FAX 805 173 BUS 


Circle 121 on Inquiry Card. 


A Message to Our Subscribers 


From toe to lime we make tha BYTE subscriber list available lo other compan r > 
whose products or senses would be of inSerest to our readers. Wo lake great care 
Lo screen these compands, choosing only those who are rcpuUbo. Furtomorv. 
subscriber names are made available for direct mail purposes only; telemarkfiling 
cal’s are strictly prohibited. 

Many BYTE subscribers appreciate this carefully managed program, and took 
forward to receiving information of interest to them via Lhe mail. While we he 1 eve 
ths information is ol benefit to our subscribers, we firmly respecl :be wishes of any 
subset her who does not want to receive promotional literature. Should you wish to 
restrict the use of your name, please send your request (including your magazine 
mailing label, name, address, and subsenprion ac co-unl number) lo: 



BYTE Magazine Subscriber Services 
PO Bq* 655, Hightstown 
MJ 0852 Q 

It i li| nil \if l /g Mfm IF I till ( i .'fh/.nni:. > 


Security 



Use the Internet as a secure virtual Wide Area Network 
Develop powerful internet applications using 4GL tools 
Use SQLWindows, Visual Basic, Powerbuilder, Delphi, C ■(-+„. 
Provides automatic date-stream encryption for all SQL data 
Uses RSA security and Netscape's secure socket references 
Includes □ complete enhanced version of SQLBase v6,1 
Transparent to users, developers and administrators 



Lh.e the Into rival in locurdy access 
your rMern/icrver &pp( leu Rons. 

(Jsfi CllenfiServcr tools for 
remote access solutloosl 

Pricing starts at SI ,595 for a 5-usar version 
Call 1 -800-4S6-DUNN ext. 405 
htlp i/Zwww.d u n n sy s ,co m 


SWBRCYl 



C 


=«RSA 


Dunn 

sytlemt, inc. 


Circle 122 on Inquiry Card. 


The First Pan-European 
Computer Postcard Deck 
Targeting the 

Exploding European Market!!! 

If you are a BYTE subscriber in Europe, watch for the 
EURODECK coming to you soon! The BYTE EURODECK 
contains a selection of state-of-the-art products important 
to you and your business. 

Advertisers! 

The BYTE EURODECK offers you a unique direct mail approach 
to increasing sales in this fast-paced computer market. 

Circulation of the BYTE EURODECK is targeted to 50,000 computer buyers in over 20 countries in Western Europe. 
Take full advantage of the benefits BYTE provides you with this affordable direct channel to Europe. For information 
on the next BYTE EURODECK, 

Call Mark Stone today at 603-924-2533! 

Fax 603-924-2683 or E-moil: stonem@mtgraw-hill.com 
Companies outside of North America, BYTE 

please contact your local representative A^i^jonof The McGmw-HtO. (Jcmpanks 
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A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART 


THE BUYER'S MART is a unique 
classified section organized by 
product category to help readers 
locate suppliers. Each ad has Inquiry 
numbers to aid readers requesting 
information from advertisers, 

AD FORM AT; Each ad will ba 
designed and typeset by BYTE, Do 
NOT send logos or cam ora* ready 
artwork. Advertisers should furnish 


typewritten copy. 2 1f x1 Via" ad 
can include headline (23 characters 
maximum), descriptive text (300 
characters is the maximum recom- 
mended) plus company name, 
address, telephone and fax number, 
2 M x2 W ad nas more space for 
descriptive text {850 characters is 
the maximum recommended). 

D EADLI N E: Ad copy is duo 


approximately 2 months prior to issue 
dale. For example: November issue 
closes on September 8. Send your 
copy and payment to; 
n|E BUYER 3 MART, BYTE 
Magaz ine, 1 Phoenix Mill lan 
Peterborough, NH 03458. For more 
information please call Vivian Bernier 
in BYTE sales at 60 3 ■ 92 4 - 2 52 1 or 
FAX: 603-924-2683. 


RATES (Jan. 1986) 

3 5 6 1 1 12 

tHUflS IjTCUPH rMuHC 

1 ad $790 $760 $665 

2 "an" 2ads/is&ue - - 635 

3ads/isstie - - 600 

1 ad $1,560 $1,515 $1,330 

m%k* 2ada/lssue - - 1565 

3ads/issue - - 12 00 

‘COLOR - Add $100 


ACCESSORIES 


SVGA Splitters 

Monitor, Keyboard and Mouse splitters, nmjdtifriejturs and 
high quality cables la 250 fa g E 
> Conrad 2 or moro monilars to your PC 
>■ Support lo 1600x1200 - MADE IN USA 
Access i PC from several keyboanJa or wha 
y- SVGA < > TV Converters 

if All UlSlAUCH http://www.hollreseorch.com 

Santa Ana, CA ( 7 14 ) 64 1 -6607 8 00 ■ 9 S 9 ' 64 3 9 


BAR CODE 


Labeling Software 

For DOS and Wlndovrs with dot -matrix, LaserJet or 
DeskJeL Easy WYSIWYG design. Any format/sire. Mix 
big text, bar codes, and PCX graphics. Formats for A I AG. 
KMart, Sears, MIL-STD. Psnneys. WalMart File Input. 
Lab BRIGHT tor DOS-S279. La be IRISH T for Windows- 
$295. 

30 Day Money Back Guarantee 

Worthington Data Solutions 

(400) 458*9930 000-345-4220 


RF Terminal 

Communicates 2 way to Serial Base Station from 
400-1000 ft. Easily covers 1,000,000 square feet, 
1-16 terminals per base station. Keyboard, wend, 
CCD or laser scanner Input. 16 Selectable fre- 
quencies, Small size end low weight - 14 oz. with 
batteries. Base Staiion - 5045 Terminal - 51095. 
htt p rtfww w.cru iio , co m/ -wtia 

Worthington Data Solutions 

3004 Mission Slraal * Santa Cruf . CA 35060 

403-453-3333 ■ FAX 403 -45 6- M 64 000-345-4220 


Portable Reader 

A AA Battery Operated, 64K or 256K 

* Display messages and optional voice messages 
tell operator vs bat to do. Messages are easily 
recorded (like answering machine) in any 
language. This unil is EASY! 

* Double duty as Non-portable Reader 

* 4x20 Supertwist LCD Display, 35 Rubber Keys 

* 2 Built-In Inventory Programs or create custom 

* Download tables and Pick Lists 

* Wand, CCD, or Laser Scanner Input 

* Reads 2ol5, UPC/E AN, 128. Code 39, etc, 

* 2 year Warranty on Reader & Wand 

* 30 Day Money Back Guarantee 

* 64 K Complete with Integrated Laser - Si 299 
■* 64K Complete with Steel Wand - 5799 

* Small Size and very long battery life 

hti p ://www.cu j zio .com/- wds 

Worthington Data Solutions 

0004 Mission Strut! t' Sir, la Cnir.CA 95000 

ua-tn-ttia + fax m- m* 800-345*4220 


BAR CODE 


Windows Bar Code Fonts 

Add bar codes to any lent based Windows pro- 
gram. Fonls designed for dot matrix, DeskJet 
and LaserJet. Print Codabar, 2 of 5, Code 120. 
UPC/EAN and Code 39 Inside your Windows 
program. TrueType (on is, bitmaps and metafile 
support included. Only Si 99, 

Worthington Data Solutions 

(408) 458-9938 (000) 345-4220 


Bar Code Readers 

for PC, XT, AT, PS/ 2 , Macintosh 
and Serial Terminals 

* Attaches as 2nd Keyboard, no software changes 

* Reads 2of5, 128. UPC/EAN, Coda 39, etc, 

* External or Internal attachment on PC 

* Wand. CCD, Slot Badge, Magstripe or Laser 

* Supports DOS, Novo II, UNIX, Mac OS, elc. 

* 1 00 f Configurable Options 

•k Supports USA and International Keyboards 

* 2 Year Warranty, 30 Day S Back Guarantee 

* Direct From Manufacturer 

* Top flatod by Independent Review 

* Comp Id to with CCD Scanner - $399 

* Complete wilh Laser Scanner - $E55 

* Complete Wand only Reader- £ 299 

h 1 1 p://w ww . c r u t Lo .c o nV~ wd % 

Worthington Data Solutions 

300-1 Minion GUutit * Sanla Cfui, CA 050&D 

4 ai- 4 aa-« 3 i • fax 4 Qa- 4 sa- 9 U 4 800 - 345*4220 


Portable Bar Code Reader 

> Use as a PORTABLE. WEDGE, or SERIAL 

> 9 V Battery Operation with Lftbfum Backup 

> 2x16 Supertwist LCD Display 

> 54 Key Keyboard with Separate Numeric Keys 

> Real-time Clock Supports Date 6 Time Stamps 

> Reads all Popular Bar Codes {16 types] 

> Wand!. CCD. Laser, or Sana! Input Devices 
>- Built-In Program Generator 

> Create Your Own Custom Programs 

> 6 Built-In Inventory Programs 

> Up 10 250 Programs Can Reside in Memory 

> Create up to 250 Data Fries par Program 

> Up io 250 Look-Up Files In Memory 

> B u ill -In Calculator 

> Supports HAYES Compatible Modems 

> 64 K Memory with Data Compression 

> 30-day $$ Back Guarantee - 1 Year Warranty 

> Complete Unit with WAND Scanner - £795 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

I BOO I E4B41S2 1817) S71-M15 FAX IB17) BBS-6232 

www.amltd.com 


BAR CODE 


BAR CODE READERS 

For PC, XT, AT, PS/2, & Serial Terminals 

>■ Emulates Keyboard: Works With Any Software 
>- Data Appears as Keyboard Input 
>- Uses Enhanced Decoding Algorithms 

> Accepts Wand, SbtBadge, CCD. Laser. 
Magnetic Stripe Reader, & R5232 Serial Input 

> Reads All Popular Bar Codes (16 types) 

>- Reads HIGH, MEDIUM, & LOW density codes 
>■ Auto- Discriminates Between Bar Code Types 

> Easily Programmed with a Bar Code Menu 

> Over 140 User Configurable Options 
>- Daisy Chain Up lo 96 Readers 

> Supports NOVELL Networks 

>- Supports US a INTERNATIONAL Keyboards 
>- Direct From Manufacturer 

> 30-day 5$ Back Guarantee. 1 Year Warranty 

> Complete Unit with LASER Scanner - $645 

> Complete Unit with CCD Scanner - S299 
>■ Com plete U nit with WA N D Scan n er - $2 99 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(SOD} 548-4452 (B17)571-9D15 FAX (817) 685-6232 

www.amJld.com 


Bar Code Printing Software 
LabelWorks for Windows 

> Prints all Popular Bar Code Types (19 Typos) 

*- Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Refers, Guides, lines, Shapes, 
Page Zooms (25%-40D%), Templates 

> Rotates Text, Bar Codes, and Graphics 

> Supports Windows Compatible Fonts 

> Choose From Over One Hundred Popular 
Label Formats or Design Your Own 

>■ Rich Text Support: Mix Styles, Typos, 8 Sizes 

> Automatically Prtnls Serial Numbers 

> Imports S Exports Graphic Files: 

TIFF. GEFF, BMP, PCX, WPG, WMF. TARGA 
>■ Supports Virtually all Windows Compatible 
Printers {PostScript, User. 8 Dot Matrix) 

>- 30-day Money-Back Guarantee. 5295 
“'CALL FOR FREE DEMO SOFTWARE**' 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless. TX 76040 

1800)6484452 (B1 7) 571-9015 FAX (8 171 6854232 

www.amttd.com 


WINDOWS™ LABEL PRINTER 

GEMINI is Itw ADC industry's first Windows-only tabes 
printer. Impeccable prim quality, ruggsd all-mslal con- 
si ruction, many banus features standard; allows you lo 
print labels and Par codes from (ire Windows applica- 
tion you already use. without special labeling software 
Or programming. Reseller inquiries welcome, 

THARO SYSTEMS, INC. 

P.G. Bax 793, Brunswick. OH 4421 
nttp^rw'urw.thxro.coju'thimM 1 Inured e-mili: IJi-ara-rtthiro tom 

330-273-4408 Fax: 330-225-0099 
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BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


BOOKS 


CD-ROM 



12,000 COMPUTER TITLES 

Easy browsing & ordering in our online stores. 
Computer books from 450 publishers, Web URL 
http^AVimco m pubooks.com. Excellent customer 
service & technical assistance. Worldwide FedEx & 
USMail shipping. MQVisa/AmEx/Wovus/JCB cards, 
CompuBooks* Online Bookstores 

1 512-321-9652 Fax 512-321-4525 000-880-6818 


CD-ROMS 

JAVA -Dev Kit $25.00 

HoUAVA firawser, ctemo Applets, on-lina does 

WINDOWS 95.COM 32-ttf Shareware CoAeetffifi $30.00 

„ ', TE $35.00 

UGM*C fcf W«to« 31, NT, 95. mo«*l 

MOOSES OSrt S34.Q0 

5 ofcte*, iMwm Lpoates 

BSIXSC - NsiflSD, Ffe*flSO. XFrwl6 $ XII Re S3S OP 

INTER NET TOOLS , . S3&00 

nenvcrkjno toots & ulUlltci SLIP & FFP 

UN U X Dmioptfs RflMurco . . $25.00 

Sld.LkVrj.re. Red Hat*, more! 

LIN U X InsL&llaUfin k Coil log Started G ulde $7.50 

245 pp tti i r. l j 1 

LINUX TO DLBCfi - ...... 

CD 5rt & Instill 6udc For twofmerst 

WOO+T1FF lof UNUX 1 OG* , Me ‘ 1 03 ripaLCi? 6LU .. SM 00 

MOO-TIFF tea Fr«flSp - '£»■. Vrt4 cflJAWL-: > 6UJ $99 00 

MOTHER el PERL $3500 

S+nurat £ fcirarws to UNIX. MS. NT. MAC 

RUNNING LINUX $15.95 


BUSINESS SOFTWARE 



Accounting Software 
http://www.capitalsoft.fi 

□ 100% C++/MFC □ Source Available J 

Oy Capital Soft Ltd 

Tekniikantio 12, FIN-02150 Espoo, Finland 

1 P hone: + 3 58-9-4 354 2 450 Fax : + 3 58-9-4 55 85 08 


576 pg martjii bf MiYtriing about Lirjxji 

SOURCE CODE - t 4 BSD-LKIZ.GMJ, lattlYHWl, more $30 00 

STANDARDS - RFCs, lEftS, IlWCCITT BlueBook 130 00 

TCUTK - softwlrt Id davolop X- Windows apps $35 00 

TiX - typesetting leoti to maVKynatoal $ scientific doc;. . . $35 DO 

WORLD Wl DE Cabal g S30 00 

Sn Ol* WWW wnthciA bexig pn-knt! 

X-FILES - Gontfm touwn to X T F.6 & XFteeSfl $35-00 

pn ’ Ofitos i -mm&n w» 

F a *1 -52^526 - %U MC , M5A A AMiX 

tnflPtonr. +7-520-526-9565 

WeO Order s: tWM Intorapic con E-.ra I. tr^rsOlnfonaalc.Dim 

1 11 foMagiC 11950 N, Hwy 89, Flogst.ill AZ BG004 


COMMUNICATIONS 


Frame Relay, X.25, BSC, HDLC, 5DLC, PPP 

Rack tulle, compliant, Ijiaip-aniivfr and robust PC APIs 9itd 
router implBnienlatlbn*. On board pfolocol rupparl reduce! 
PC PVt I hf t d 

* For MS-DOS. V/uiSm. Win NT, Unix. OS/2. W*:wu6 and otters. 

* Routers mre ooB f et any PC systems or LANs. 

* Catos for 50kbps to Tt/f t. 

* Superior ttst and diagnostics Including SNMP* 

Sangoma Technologies Inc, 

{8001-3882475 ■ (M5J-47-M990 * Fax: (905) 474-9223 
E-Mail: dmOsangoma.CQm * Web: www.sangoma.GQm 


DATA ENTRY SOFTWARE 


DATA ENTRY SOFTWARE 

Full featured, heads-down data enlry 
with Iv/O’pass verifiealion, edit language, 
output record refer mat, operator statistics, 
key from images (NEWl), free lech support. 
For PC, PC LAN, S/36, AS/400. 

FREE 30 day trial. 

Computer Keyes Tel: 20£776*6443 

21929 Makati RcJ. ,, Fax: 206-776-721 0 

Woodivay WA 98020 USA: 800-156-0203 
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Inquiry 457. 


CAD 


Circuit Design Software for Windows 

Easy-to-use schematic entry, RGB design, and sim- 
ulation software, starling at Si 49 each. Complete 
PCB packages with schematics, eutocouter, ard Lay- 
out for 2 -layer cercurt boards, $399. Enhanced ver- 
sion with autoplacement, mere symbol libraries, 
and up lo 16 layers. $649. CAM file outputs, 

Mental Automation, Inc* 

54 tS 13&h Place, S£-&etiflvija WA OiiOOG 

(2Q6) 641-2141 l ; AX (206) 649-0767 DOS (206) 641 -2B4& 

h 11 p: ffw w w.mental a xo m/ 


Inquiry 453, 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS I 
RAID NOW AVAILABLE 

No Device Drivers/ M5CDEX needed. Complete Kit 
Networks CD Roms, unlimited user license, DISC PORT. 

"JES, NONE BETTER AT ANY PRICE" 

Call NOW: 1 (000) 482-1866 305-597-3580 
h ttp :// w w w. j o s c d r o m.com 


Inquiry 45 B. 


DATA RECOVERY 


We Can Save It! 

All Platforms - All Storage Devices 

Proprietary techniques so advanced we 
rescue data others simply abandon, 

DriveSavers 

Restoring data since 1985 

1 - 800 - 440-1904 

415-883-4232 

Inquiry 461. 


CAD/CAM 


CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! 

Indtixor LPT™ software 5>^4b 

VERSION 3 VI5A/MC 

■ Control* up to tit i!ep motors simultaneously 

* Linear and Circuit tnTffrpaktion. 

* New features IP eccorrarvxtaie machine eonfroL 

■ Easyto-usa cfrw/cc drive-' Super Manual 

■ CaDCAM inUftaca ovaiafcte- 

„ . .... _ Copcar.o-’ t432Affto;Att 

Ability Systems 

hUpJi'tmtM 1 iysyslem 5 .com FAX: t 215 ) 6S7r7Bt5 


Enquiry 454. 


CAD Solutions Software 

TG-CAD Professional v.6.0 

A 16 & 32 bit C/C++ Windows 95. Win NT & Win 3.1 
CAD Deve topers Kit. The best in CAD/CAM soft- 
ware kits Free Demo and Technical Paper. 

1-8 00-635 -7 760 

Fax: 2 1 4 423-7288 BBS: 2 1 4-flB 1 -9322 
DlSkSottWIfi, Inc , PO.Boi Ml 152, Plano, TX USA 75094 

E-Mail : dlsksof t @ ix .ne teem .com 


Enquiry 455. 


WALNUT CREEK CDROM 


l rue BSD 21 .5 Hack sal d Barkelfry Unix lor PC v^/sfe. 

2 disc sec. easy insult. 6 mo updates $39.35 

Unui Slaclwa'p 95 4 disc set, Sbckware M 4 0FflCJAL* rH*4$$ 

by PilTtCk VDtk=Tding. (nTerncl's, titrate. $39.95 

Clttltt VMmt tdbettf. 1900* Window* programs, 
games, drills, fonts. stetts, m. lncte*K in German/ 
[ULariTrenchfna:i5-Vj3&3nm Ouar. updates $29.95 

Habbts OS/2 10C0 MB JYH/Shsrdwar® drivfijl, app'S. 

etc. OS/2 product ol the yeah 6 mo updates . $29.95 
Simla I MS DBS. 2 discs, premier internet tecttnl rat, 

programming FfM/Sliare ware .... „ 129.95 

ft tack hawk- fh -rt Win. SB shareware CO-JLection $29.95 

Ulemil Into 13,400 dOCt FAOs. fRCs. k lEWs 139-95 

Muilt Workitssp Musk prog., itM. demos, etc $39.95 

ProjBCl Ctfter.terg £60* musl-read *®rts c‘ Iftrafeu 

Each dooirrenl is i() ASCII fefW* text $39,95 

S c I tfltlflc Lib racy Technical shareware. DQSAVlfl $39 45 

FQV-Fay Ray-tracing Images, src. documentor!.. $39,35 


70* lilies about Windows 95 & KT, games, Tel, perl, QFLZI 
Ham Radio, Mm, Fonts.. Royalty-tree images 

Call for your FREE catalog today! 

AH out products hsve a cm yen untondlliruril auarantce! 

1 -800-786-9907 

4041 Pike Une. Sit D-21 5, Concord, CA 94520 

+1-51 0-674 -07 S3 Vitf/MC/AMEx, Fai: +1 -510-674-0821 
□ rder&’i't dram .corn http :/Mww. edro m.tml 


Inquiry 459. 


Th e Leader in Data Recove ry 

• Expertise in virtually every operating system 
& media storage device. 

• 24-Hour support A emergency services available. 

• Call for a FREE corsuhntton’ 

ONTRACK DATA RECOVERY 

MN: 1-800-872-2599 • CA; 1-800-752-7557 
DC: 1-300-650-2410 * Europe: +14 1372741999 


Inquiry 462, 


DATA RECOVERY when I J* Matters 

* Tape, Optical or C.D Media 

* Accidental Overwnies 

* Hardware or Software Failure 

VOGON 

Europe Tel +44 (0) 1 1 8-989-0042 
fax +44 (O) 118-989-0040 
USA let 405-32 1-2585 Fax 8242 
Go r m tiny Tel +4 9 (0) 1 80- 522- 1 5-4 2 
Fax +49 (O) 89-69-37-00-55 

Inquiry 463. 


CD-ROM 


Consolidated CDROM, Inc 

Worldwide suppliers of CD-ROM software. 
We do impart, export, publi shing & distribution. 
We also buy & sell all types of memory chips. 
Dealers Wanted! 

102 Greenwood Ave Wyncote PA 19095 USA 
8DCh8CD-RG#JS 2 1 5 -572-9831/2 1 5-572-9832 tax 
Email: cdrorrliflconaWctironi I wvvw.consldcdram.com 


Inquiry 456. 


COM MU NIC ATION-VO ICE/FAX 1 


InfoOnCall 

Your Communications Solution 

Customizable! phono operator, voice mail box, and 
lax machine all In one I Create: 

Automated tech -support * Co, news tay voice or fax 
Product Itsts ■ Pager » and much more! 

For OS/2, Win 95. Win 3. 1 . & DOS' 

TTC Computer Products ( 972 ) 594*8103 

Download the demo ai www.lnf oOnCalLcom 

Inquiry 460. 


DATA/DISK CONVERSION 


CONVERSION/DUPLICATION 

Tape: 4mm, QIC, 8mm, DIT, 9-trk, 3480/90/90 E 
Disk: 3Y3Vr. S’/*", B" CD-ROM 

1 - 800 - 357-6250 

Shaflstall Corporation 3)7-842-2077 
790 1 East 88th Slree t Fax 3 T 7-842-8294 

Indianapolis IN 46256 safes© shaffslall.com 
Since 1973 htipy/www.shaffstalUom 

Inquiry 464, 
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BUYER'S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


EDUCATION LANS SECURITY 


B.S/& M*$* in COMPUTER SCIENCE 

The American Institute ftw Computer Sciences aifefi an m- 
ik'pin home study program [o earn your Eacholor of Scionca 
nt homo, B.&. subjects covered are: MS/DOB. BASIC, 
PASCAL, C, C++, Data Frig- Proc*ss=ng:, Data Structures & 
Operating Systems. MS program includes subjects In 
Software Engmftertng: and Artificial rntethgenco Ada and 
Ltans Windons courses Abo Ava sabte Accredtixt Member 
World A«ocia&c»i of lAviiefMiAS and Co&egee- 

AMERICAN INST, lor COMPUTER SCIENCES 

2KH-BY Ltagnola Ays. , Suits TOO, Birmingham. AL WJOS 

1- 0 00-767- 24 2 7 * 1-205-323-61 VI 


ENGINEERING SOFTWARE 


ENTERPRISE WIDE VIEWING AND MARKUP 


U&o AuloYue professional to Viow and mark up documents. 
Gain access to ever 1 00 file formats from mgirwenlng, vec- 
tor. raster, hybrid, word process or, spreadsheet, database, 
tax, and more. Supported formats include AutoCAD DWG. 
MlcroStaUem DON, TIFF. Word, WordPerfect. Excel, and 
mere A variable for Windows. DOS. and UNIX 

Cimmetry Systems Inc. 

(BOO) 351-1604 Tel: SI 4-7 35-021 9 Fax: 514-73S-6440 


Inquiry 465, 


Little Big LAN 

The most flexible network 

* f s eer Id Peer LAN to 250 nodes 

* $75 total sottwaFe cost, not per node! 

* Li nk via set ill, paral lei. or Modems 

* At so via Ether net a r Af cnel , or mix! 

* Typically only 40k ol RAM 

Information Modes 

617-307-3509 / P.G Drawer F. Denton TX 76202 
Fax 8 17-3Q2-7407 Orders 000-625-7992 


Inquiry 470. 


LASERJET PCL VIEWER 


Visual PCL- End-user 4 Developer Versions 

Viow your multi-page PCL5 d print I lies in Windows 
cojrifjloto with ail loots and macros. Print |o non- 
PCL prlnlars. Fax using standard Windows soft* 
ware. Uses true PCL5o Intoihlont typefaces and 
fflndoiing software . Runs under Windows 95. NT 
and 3.x. Full evaluation available on Web site. 
16 32 bit Libraries avaitabfo for OEM integration 

Visual Software ti||p://www. visual, co.uk 

Fax: *44 1306 742 425 Dodd9S0viEuaLco.uk 


Inquiry 471, 


CRYPKEY SOFTWARE LICENSING SYSTEM 

'"Software Protection with KO hardware loci, and NO disk key 
CrypKey is (Altwiri copy protection that IS: 

• completely secure- from any disk copy program 
-perfect for CD-ROM or INTERNET U Llnbutionl 

- cost effect rv*. user Irfendfy, anj IlMS giurjnEeed 
to satisfy t 

Cr/pKsy can fieri Sit your lortwarg sails: 

+ upsen opi I am and levels cf your software 

- lease or demo your software by runs or time 
■ enable or upgrade your customers Instanlly 

by phene, Ui or email! 

New I unique Ren dy-To-Try feature upon install al Jo ws 1 trial 
period only per customer. Newt unique Add- On feature -asd 
more options, levels, runs or time to emting licenses, He mi 

CrypKcr Initial-prefects in jjs! S minute i with no source 
cade changes 

CrypKey Is completely compatible with MS-DOS. MS-Windows 
3.x. Win32s. Win95 Win NT. and maneges network licenses 
on all Woven and Microsoft operating system based networks. 
CrypFey is produced by Kenonic Con trots Ltd-, - software and 
eng nesting since 1972 

Kcnonic Controls Limited 

7I73-T2ihi SErael SoiiUi EjsI 
CalgacY.Alterfa.CanadJ TZH2S6 
[mi 2>£-^D0-Fu.-j4D3f 253-620 1 
I NT E RN ET: prypkfifS tenanli . com 
WEE: MjpMrji* non i c.coin.'tfyp key, him 


Inquiry 476, 


FOREIGN LANGUAGES 


WORLD'S LANGUAGE CENTER 

Automatic Translabon with a push of the button 
Chinese, Japanese. Russian. 150 languages 
Dictionaries - Fonts - learning - OCR ole. 
Best Prices * Best Service 
FREE catalog 

TransLanguage Inc. 

800*308-8083 Fax 714-279-9368 

PO Box 1BQ24, Anaheim Hitts, CA 92&D7 


Inquiry 466. 


HARDWARE 


Pre-Owned Electronics, Inc™ 

THE independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
Educational Buyer sines 1965. 

APPLE IT Sr MACINTOSH" 
SYSTEMS ■ PARTS • EXCHANGE REPAIRS 

Giii /or a GUtibu 800-274-5343 

Office: 617-778-4600 * FAX: 617-778-4848 

125 MIDDLESEX TURNPIKE + BEDFORD. MA 01730 


Inquiry 467. 


HEWLETT-PACKARD 

Buy - Sell - Trade 
LaserJet CoiorPro 

DeskJet DraltPro 

RuggedWriter DraftMaslor 

Electrostatic Plotters DesignJet 

HP 9000 Workstations and Veclras also available. 

Ted Dasher & Associates 
Your Hewlett Packard Remarketing Specialist 
Phene: {205) 591-4747 Fax: (205) 591-1 10P 
l&QO} 038-4033 E-mail : taiMttduBhor.emn 


Inquiry 4 68. 


INTERNET 


GameloNs Internet Files 

hi Ip:// www.msndL tom 

fiij :.1 t.:*?iU retail pr. *-y, 3 fait 00 psu ;v 4 jU 
MSftWK* iiOT, ra ti!j C* tftf.’rdyrt if M res^t \imfi Irfef m 

£ili ci vu t'ri I’terr-d 1» pi^irt-rio^ogoni ssj Oi.td 

«V •<; fepovtiag rdo.*a f rj s - j nyt 

* Sauna, Wn&ws 3 l. Windows teW, 0S.2 last la; Mac, Imu^ 

• API* far C++. C, V-turi Bai;-: i (ask tor JAVAj 

Mcnai Cornoratioa 

In hi ti CamlnoRriJ. Suite ,l?n,*krili> JrVrL.fjIifumH StUJl 
(800) 4 26-3HG (Ll A.) nr (-415) Hi3-6feQ 

FAX U I S I Mi M li t UUtL fe.M roeruironi 


Inquiry 460. 


PROGRAMMERS TOOLS 


High-Speed xBASi Engine for Java,,* 

! C, C*+, Visual Basic and Delphi programmers. Gel 
multl-Ufsr compatibiliry with FoxPro, Clipper and 
ill) AGE files. CodeBase is per labia between DOS. 
Windows end UNIX1 Includes client/server oplien 
as well as data -aware custom controls and a visual 
report writer! 

FREE 30 day test drive! 

Call Seqtiiter Software Inc* for details. 

Phone 403 437-2410 FAX 403 436-2999 

Inquiry 472, 


SECURITY 


A/.-Tecii Software, Inc. 

Leaders in Software Security 

tVERlOCK Sole D EVERKtY 

Phone: (816) 776-1760 *310 
Fm: (816) 776-8398 * Dept: SU6-31G 
[nternet: uviu.ni'tcdi.cum 

I -11m: sates Cf u- tre li X am 

Inquiry 473, 


THE ULTIMATE SOFTWARE SECURITY 

o STOPCOPY tamity - UNCOPtABtE cc^ry protection 

• STOPVrEW soltA^re flfKrypboo 

• H ET L 1 MJ I neTMork bcensd m«Eerif>g 

9 DOS, Window* (3.X, 55. NT). M,ic OS^, tu^ort 

• Mscfitna T*. tniornoE Piotociipn, CD-ROM Pmfectlon, 
S^rwii/aiion, Dale 5 E*ecu.lJ&n UmliAtiofl, Regfefeftlkm, 
PertiCilu Aulheitiicafton, ConcurrontUsor Limiitaton 

«Our products desuoy ALL. of our compotition 

BBI Computer Systems, Inc . 

14105 Heritage Lane. Silver Spran-g. MD 20906 

SMkiTFLT-AflSl ■ tQ&M+tm **WMW4 * FAX; »1>4M 7M5 
r-nnil: jbuJtliia cam iH]j:/nrtfw.bBitt.tarn 


Inquiry 474. 


Cop's CopyLock H 

Professional software protection. 

DOS, OSZ Win 3.1. Win 95, NT, Networks. 
CD-ROM and Internet Security, 

Known and used world-wide since 1984. 

www.linkdala.com 

LINK Data Security 

Int’l: + J5 3123-2350 Fax: + 45 3123-8448 


CRYPTO-BOX’ 1 ' locks in your profile! 

Tha Marx CRYPTO-BOX is the result cf TO years 
experience in tflseUw software prole cl ion. 

* microprocessor controls ID codes, memory, dynamic 
algorithm and high speed da la encryption 

• remote access to passwords and counters 

i license mming in networks: single key per LAN 
MARX International, Inc, 

See us it COMP l x m Us Vegas Microsoft Pin iter Pavilion #006 
404-321-3020 1 'flDD MARX-INT '^404321-0760 

Visil aur Mama Page: http://www.mar4.com 


Inquiry 476, 


KEY-LOK II™ SECURITY 

Software Piracy P/evenkon — SorvYvaJ 14 yoars proves 
eHffctiveness. Active algorithm, ptogrammabo memory 1 , 
counters, dale control, remote update No ID on device. 
Low pne .rg (e.g $15 50 each lor 5). 

NO S^FtiJp PDSJS, 

Afso, ACCESS CONTROL systems find disk UrivP-'SyStSm LOCKS 

MICROCOMPUTER APPLICATIONS, INC. 

31676 Otero Cirde, Littleton. CO B0122 
http :// www. c s n . n el'key lok 
1-60tMS3-05te 1303)770-1917 FAX: (303) 770-1 B63 

Inquiry 477. 


SOFTWARE/DEVELOPMENT 


ADVANCED DEVELOPMENT TOOLKITS 


EDAT 

Cimmetry System’s Engineering Data 
Access Technology (EDAT) provides pro- 
grammers with complete access to CAD 
drawing information. Use EDAT to read, 
query, write and modify AutoCAD DWG, 
DXF, and Micro Station DGN formats. EDAT 
is available on Windows. Win 32s, UNIX 
and DOS, 


VCET 

View enable your application with VCET 
(Viewing and Conversion Enabling Tech- 
nology), the most extensive viewing 
libraries. Add viewing capabilities for over 
160 file formats within your Windows 
application in a matter of hours. The same 
technology used in AutoVue and other 
leading viewing and document manage- 
ment software, 

Cimmetry Systems Inc* 

tsoo) 3 6 M SOI Tat: 5 1 l-TSS’SS 19 Fax; 614 -73 5-6440 


Inquiry 478. 
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SOFTWARE PACKAGING 


BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


FREE SOFTWARE 
PACKAGING CATALOG 

Everyt^a you if i rfrtta TO Pa.cM;s. (HSrcftutfl, uvj Bh^Wjur 
-i-f ' iritn^m a-d jft rtw to r-j :grs ■> N gp*w 

LABELS * LABELS * LABELS 

For your diskettes, plain or coslom prinltK) 
dot mairi k or la$e r pji rvtar . . free samploft 

---FREE CATALOG*** 

Nice & Associates 

&$B6 Montiafio Or.. Won! Ch«*ef, OH 45069 

Phone/Fa x: 51 3-779-7977 


Inquiry 479. 


SOFTWARE/ENGINEERING 


Ana tog/Digital Simulation!! 


* Widows, NT, DOS 

* Power JJ«. Macintosh 

* Real Tine SPICE 
■ Mined Mode SJmutalfon 

* Scftem.uic Entry 


MocdJ Libraries, RF, Power 
More Than 5000p*rti 
Waveform AnttytLa 
Full SPICE programi 
ml a rting at £35. Complete 
ay stems, $555-52595 

intusoft 


* Now AHOL Modeling KHM 

P.a Ba* 719 San Ps^o, CA 907334710 

(3 1 0)B 334 7 1 0, FAX ( 3 1 0)833^9658 


Con for your Froo D&ma one Information kit 

inquiry 480. 


SpiceAgeMW 

Windows Analog Circuit Simulator 

The Vifoa for Ihe package you've heard atooull 

♦ High speed Interactive Real -time analysis: AC. DC, 
Transsonl. Fourier, Temperature ♦ Fast primitives 

♦ Added functions ♦ Gain, phase, Impedonco, group 
delay, rme. reflection eoolf, and MORE are inctudod ♦ 

Starting at $895 

Tatum Labs, Inc. 

1207 N Srfo Ridge Dnv*. Am Artiar. Ml 4810® 

313-663*3310 FAX 313-663-36-10 


Inquiry 48 1 . 


SOFTWARE/GRAPHICS 


The Next Generation of 
imaging Toolkits™ 
ImageGear™ 6.0 

AccuSoft announces the new standard in 
imaging toolkits, ImageGear™ 6.0, the succes- 
sor to the top-selling AccuSoft Imago Formal 
Library™, 

New Features include’ 

0 Over 45 Raster Image Formats? 
o Fastest JPEG, Group 3>Group 4 
6 Over 100 new API functions 
0 Available for all platforms 
0 New GUI functions 
(-2 Faster image display & Ira ns pare ncy 
0- Display with sub-pixel accuracy 
0 Advanced image processing 
0 Faster image compression 
0 New display features, effects, and more! 

AccuSoft Corporation 

Call (800) 525-3577 

ww WMmufoft.com 

muoai fisa-2770 / fax isdj;> Dept, m* 

2 WesthorQuQh Eu^inesS Park ^Vtsrbq rough, MA 01561 USA 

Inquiry 492, 


WINDOWS 


FREE INTERNET 

Free PPP, Get On-Line Immediately, Telnet 
to other BBS’s, Sud (he World Wide Web, 
20.6k modems 

1-91 4-346-1 777 

All You Pay for Is The Call 


Inquiry 483. 


LLS. POSTAL SERVICE 

STATEMENT OF OWNERSHIP, MANAGEMENT 
AND CIRCULATION 

(Act of August 12, 1 070, Section 3685, Title 39, 
United States Code) 


( Title of publication: BYTE 
2, Publication No,: 533-150 


3. Date of tiling: 9-12-96 

4. Frequency of issue: Monthly 

5. Number of issues published annually: J2 

6. Annual subscription price: $29:95 

7. Mailing address of known office of publication: One Phoenix Mill Lane. 

Peterborough, NH 03458 

8. Mailing address of headquarters tir general business office of publisher: One Phoenix 
Mill Lane, Peterborough, NH 03458 

9. Full names and addresses of publisher, editor, and managing editor: Publisher: John 
M, GrifUtv — One Phoenix Mill lame, Peterborough, NH 03458; Editor: Mark Schlack 

— One Phoenix Mill Lane, Peterborough, NH 03458; Managing Editor; Jenny Donclan 

— One Phoenix Mill Lane, Peterborough, NH U345R 

10. Owner; The McGraw-Hill Companies, [iil\, 1221 Avenue of the Americas, New 
York, NY 10020. Stockholders holding 1 percent or more of outstanding common stock 
are: Donald C. Me Draw, Jr.; Harold W. Me Gravy, Jr,: John L McGraw; William H. 
MeGraw; June M, McBroom; all e/o The McGraw-Hill Companies. Inc., 1221 Avenue 
of the Americas, New York, NY 10020; Bankers Trust c/o Proxy link. MS 7230, 64S 
Grassmere Park Drive, 2nd Floor, Nashville, TN 37211: BZW Barclays Global 
Investors, 980 Ninill Street, 6th Floor, Sacramento, CA 95814. 

11. Known bondholders, mortgagees, and other security holders owning or bolding 1 
percent or more of total amount of bonds, mortgages, or other securities: None 

12. Has not changed during preceding months, 

13. Publication name: BYTE 

34. Issue date for circulation dam below: October 1996. 


15. Extent and nature of circulation: 


Average No. Copies 
Each Issue During 
Preceding 12 Months 


Actual No, Copies 
of Single Issue 
Published Nearest 
to Filing Dale 


A. Total No, Copies Printed 

(Net Press Run) .727,063 739502 

B. Paid and/or Requested Circulation 

1 , Sales through dealers ami carriers, 

Street vendors, and counter sales ,130,05 1 314,440 

2, Paid or Requested Mail Subscriptions . .41 3,658 409,923 

C. Total Paid aml/or 

Requested Circulation 543.709 724,363 

D. Free Distribution by Mail 

Samples, Complimentary, and Other Free ♦ ,5,959 2,146 

R Free Distribution Outside the Mail 

Carriers or Other Means 8,585 9,545 

F. Total Free Distribution . . , , , 14,544 11, 691 

G. Total Distribution 558,253 736,054 


II. Copies Not Distributed 

1 , Office use, left over, spoiled ,8,127 

2, Return from News Agents . 160.683 

1. Total 727,063 


Percent Paid and/or Requested Circulation, * ♦ ,97,3956 


3,448 

none to date 
739,502 
98.41% 


16. This Statement of Ownership will be primed in the November 1996 issue of this 
publication, 

17. Signature and Title of Editor, Publisher, Business Manager, or Ow ner 

John M, Griffin. Publisher 

I certify that all information furnished on this form is true and complete. I understand 
that anyone who furnishes false or misleading information on this form or who omits 
material or information requeued on the form may be subject to criminal sanctions 
(including fines and imprisonment) and/or civil sanctions (including multiple damages 
and civil penalties). 
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ADVERTISER CONTACT INFORMATION 


To order products or request free information, call advertisers directly or send in the Direct Link Card by 
mail or fax! Let them know you saw it in BYTE! 
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245 

600-924-6621 

* 

BYTE PUB L STATEMENT 

331 



BYTE SUB MESSAGE 

218 



BYTE WEB SITE 

c 

237 tr&jftfwmbflac&r/ 

04-95 

CAM E LEON T ECH NOLOGY 1 NC 

223 

BOO-440‘74 86 

223 

CARDIFF SOFTWARE 

165 

600-859-6755 

601 

CARDINAL TECH NO LOGIES KUNA 5 

060-775-6393 
eft 667 

m 

CETRA 

172 


213 

CLEAR SOFTWARE 

136 

617 965 6755 

115-116 CLOU CONSULTING 

226 

800-226-06 40 


COMPAQ 

8 9 

000-392-8683 

235 

COMPUTER DISCOUNT 196*107 

WAREHOUSE 

800959 4CDW 

336 

COM PUTE PLANE U N U MITID 

209 

6005203402 

315 

CONTROL CORP 

139 

600-926-6676 

252*253 CON SAN INC 

199 

800-221-6732 

353-353 

CONS AN INC 

190 

600-231-5732 


CONSUMER INFORMATION 
CENTER 

216 


139 

COREL 

109 

610-720-0026 

*113000 

239*240 CYB EX COMPUTER 

PRODUCTS CORP 

199 

205-400-4000 

237*230 CYBEX COMPUTER 

206 

205-430-4000 


PRODUCTS CO RP 


D 


604-605 

DARIM 

104NA2 

&ae -GET-MPEG 


oataprq 

211 


* 

DE LL COMPUTER GO RP 

40-41 

800-076- 1 190 


DELL COMPUTER CORP 

194 HA 1 

000*7283355 

* 

DELL COMPUTER CO RP 

CV-CYI 

B3O-340 -6 153 


DEU. COMPUTER CORP 

CV*CVI 

80O-247-47O9 


DELL COMPUTER CORP 
(FOR 1000} 

cv-cvi 

803-247-2059 

4 

DELL COMPUTER CORP 

CVII 

800-433-6661 


DELL COMPUTER CORP 
IFOR 1000) 

evil 

800-&22-6092 

4 

DELL COMPUTER CORP 

CV11I 

800-759-9783 

4 

DELL COMPUTER CORP 
(FOR 1000) 

cvm 

800-566-2902 

190-191 

DEXON SYSTEMS LTD 

22 

+30-1-393-2018" 

268*271 

DISTINCT CORPORATION 

159 

408-368-8933 

140 

DISTRIBUTED PROCESSING 
TECH 

93 

407*B3 0*5522 

141 

DQLCH COMPUTER SYSTEMS 1 1 7 

800-985-7589 

142*143 

DTK COMPUTER INC 

88 

600-289-2335 

122 

DUNN SYSTEMS 

237 

80D-4 B&-DUNN 
tit 40a 


E 


185*188 

ELEKTROSON0V 

C 

191 

+31 *40-251 5-065 

144 

r 

FAIRCOM CORPORA! ION 

107 

314-44S-6833 

184 

PINSON 

170 

+39-2 6S90-7036 

741*242 

FIRST SOU ROE INTI 

310 

714-448-7750 

265 

FOREFROOTMUMICRO INC 

201 

6006534933 


G 


104 

GAG E APPLI ED SCI E NC ES IN C 

222 

BOO-5 67-GAGE 
3425 

230-231 

GEOSAT 

184 

800-772-3667 

221 

G LOB ETROT7ER 5 OFTW Afi E IftC 1 4 9 

408 -370-2 80C 

91-92 

GRANITE DIGITAL 

223 

5 104? 1-644 2 

225-226 

GRIFFIN TECHNOLOGIES 

160 

B00-9B6-6578 


H 


117-118 

HI WAY TECHNOLOGIES 

1 

228 

80Q-339-HWAY 


1 

I B M OS/2 

If 

800-3282504 

4 

IBM OS/2 

43 

600-lflM-4FAX 

#5220 

84-05 

1 CP ACQUIRE 

221 

038-916 6163 


IDT INTERNET 

215 

809-889-9436 

292 

INNOVUS MULTIMEDIA 

131 

608-391-7720 

218 

INTEGR1XIHC 

157 

000-300- 828S 


INTEL CORPO RATION 

24*25 

B00-51B-3373 

89-90 

INTER LOG 1C INDUSTRIES 

221 

516-4208111 

112-113 

INTERNET SHOPPER 

228*44 (DHat 6732140* 

185 

10 TECH 

222 

216-4304091 


(OMEGA 

55 

esa -2 IOMEGA 

«Hj22 

179-180 

IQ SOFTWARE 

12*13 

800-458-0386 


J 



JAM ECO ELECTRONICS 

209 

800-831-4242 

108’ 109 

JEN SEN TOOLS 

223 

B 004 26-1194 

102 

JK MICROSYSTEMS 

224 

510336 1151 


K 


73 

KILA 

221 

600-505-6749 

146-148 

KINGSTON CPU UPGRADE 

€8 

BOO -4 35-0056 

147*148 

KINGSTON STORAGE 

39 

800-251 -9069 


L 


258 257 

LA TRADE 

209 

B0O-4333726 

1 19-1 2D 

LAH£Y COMPUTER SYSTEMS 

225 

800 546-477B 

608’ 8 07 

LOTUS COMPONENTS 

03 

BDO-TRADt-UP 

tutCSM 

803-609 

LOTUS NOTES 

16-17 

600-838-7066 

eiiC37l 


M 


224 

MICRO 20OO 

158-159 

600-564-0008 

243*244 

MICRO SOLUTIONS COMP 
PROD 

203 

600-295-1214 

245*246 

MICRO SOLUTIONS COMP 
PROD 

207 

800-295-12140 

4 

MICROGRAFX 

73 

BKh@77-304Q 


MICROGRAFX 

176 

800-077-3040 


MICROS NTiRHATlONAU WC 

224 

600-907-8667 

173 

MICRON ELECTRONICS 

C| |*1 

800-382-7306 

174 

MICRON ELECTRONICS 

55*57 

030-486-2059 

176 

MICRON ELECTRONICS 

74’ 75 

800- 723 2998 

99 

MiCROPATENT 

224 

B0O9B4-&8DO 

4 

M jCROSOFT CORPO RATI ON 

118 


* 

M ICHOSQ FT CORPO RATI Q N 

2-3 


4 

M1CR05Q FT CORPO RATI 0 N 

136*137 


* 

MICROSOFT PRESS INC 

91 

800-MSPRESS 

1 

MICROWAY 

100 

SOB-74 6-7341 

86 

M 1K1C0M/CLASSN it video 

211 

800-922-5920 

153 

MINFTABJNC 

188 

814-239-3280 

229 

MIPS DATALI N E AMERICA INC 

165 

019-679-4070 

192*193 

MIRO COMPUTER 

51 +40- 531-2113-100 


PRODUCTS AG 




MOTOROLA SEMICONDUCTOR 96-97 
MOTOROLA- -SEMICONDUCTOR 9B*&9 


1(7-188 

MFTT 

166 

+47 S3 89 63 00 


N 


108 

NATIONAU NSTftU MINTS 

233 

000-433*3480 

* 

NET2PHONE 

215 

201 -920-J9 90 

810*811 

NEWCOM 

104NA7 

8188573200 

258*287 

NOVOTEC 

95 

+49-89-35629770 

222 

nm 

147 

t482i 1-837-2751” 

1S4 

NSTL 

243 

610-941-9000 

209-2IC 

NSTOR CORPORATION 

0 

23 

830-724-351 1 

121 

OBJECT MAftAGEMENT 
LABORATORY 

227 

800-0789-QML 

4 

OSBORNE MdS RAW-H 1 LL 

230 339 

800-022-51 £8 


P 


205-205 

PHI UPS BUSIN ESS 
ELECTRONICS 

119 +086 3454 9566** 

155*158 

PINNACLE MICRO 

7 

714-739-3D0O 

157 

PKWARg INC 

169 

414-354-8699 

247 

POLYWELL SYSTEMS 

2D5 

000-300-7059 

172 

POWERSOFT C++ 

85 

0 0O-265-4 556 

178 

POWERSOFT OPTIMA 

31 

850-395-3525 

194-195 

PR1N CE70N GRAPH 1C SYSTEM S 

52 

BQO’747-6249 
eft 165 

4 

PROXIMA CORPORATION 

Iff 


4 

PROXIMA CORPORATION 

171 


4 

PROXIMA CORPORATION 

173 


178-177 

PROX IMA CORPORATION 

Q 

175 

0OO-447-76U2 

443 

159 

GNXEXPLR2 

18 

003-862-1003 

158 

ON X SO FTW AR £ SYSTEMS LID 

183 

6O0-656 G t jGG 
eit 102 

103 

QUALSTARCORP 

225 

800-4080600 

61-82 

OUATECHINC 

219 

800*553-1170 


R 


88 

RACKMASTER 

221 

039-480-4364 

255-259 

RAJ DTEC CORPORATION 

217 

770-604-0D88 

100 

RAJ N BOW TECHNOLOGIES 

50 

003-852-0589 

220 

RAVE COMPUTER ASSOCIATES 

148 

000-960-RAVE 

67-61 

RCl 

220 

0004*0-0090 

*fl7l 

75-76 

RECORTECiNC 

722 

88SRECORTEC 

246-749 

ROSE ELECTRONICS 

204 

833-333-9340 

161*16! 

ROSS TECH NOLO GY INC 

c 

46*47 

SOO-ROSSYES 

113 

J 

SAG ELECTRON ICS 

21 

806-682-0355 
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ADVERTISER CONTACT INFORMATION 


INQUIRY NO. 

PACE NO. 

PHONE NO. 

INQUIRY MO. FACE NO* 

PHONE NO, 

INQUIRY NO. 

PAGE NO 

PHONE NO. 

114 

SCrTECH INTERNATIONAL 

226 

3 00-496' '§04 4 

264-265 

TEKN OR INDUSTRIAL 

215 

000-397-4222 

63 VIDEXINC 

219 

541-758-0521 

227-223 SE H 00 MPUT ERTECH Nl K G M RH 1 6 1 

+49-321-94226-0 


COMPUTERS 



170*171 VIEWSONIC 

62 

BOO-60 6- 0583 

133 

SILICON GRAPHICS 

14-35 

BUM! 66104 

165 

TEKTRONIX 

69 

BOO-035 6 100 

i'll I 

* VIS 10 CORPORATION 

61 

800-24-VISIOE27 

n 

SILICON RAX 

222 

0440 

SOO-7QO-a&6Q 


TELECOM 

213 

14 1 4 

211-212 VOCALTEC 

HI 

164 

660-699-3942 

9697 

SUGER DESIGNS 

224 

702-356-5595 

10t 

TERN INC 

224 

9 16-756-0 110 

w 



107 

SOFTWARE SECURITY 

225 

203356-3832* 

* 

THE COMPUTER MUSEUM 

214 

916 750 0110 

WALKER, R ICH ERA -QUINN 

179 

2 06 2 17-7 IOC 

260-261 SOFTWAY SYSTEMS 

217 

41 5-696-0706 

166 

TOSHIBA AMERICA INC 

20-29 

6CH} 447-7777 

226*226 WIBU SYSTEMS AG 

160 

600-666-6570 

70 

STARTECH COMPUTER 

219 

BOO-265-1 B44 

107*166 

TRAVELING SOFTWARE 

127 

600-224-7704 

612 WIN BOOK COMPUTER 

11 

900-293-1639 


PRODUCTS 


fuel 231 

74 

TRI VALLEY TECHNO LOGY INC 

222 

510 447-2030 

CORPORATION 



25 0-2 Si 

STARTED H INTER NATIONAL 

212 

016-276-2600 


II 



613 WIN BOOK COMPUTER 

46 

003-269-1539 

164 

STATSOFT 

31 

ttS-749-11 IS 


u 



CORPORATION 




T 



66- B7 

U.S.LOOIC 

222 

000-777-4075 

z 



G5 

TALKIN G TECHNOLOGY 1 NC 

220 

000-945-4054 


V 



m Z- WORLD ENGINEERING 

225 

016-757-3737 

SB 

TAPED ISK CORPORATION 

224 

715-235-3308 

262-263 ^COMMUNICATIONS 

264 

000-546-6266 
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John M. Griff tn.Vfee President, Publisher One Phoenix Mill tone, Peterborough r NH 03458, 
Tel: (603) 924-2615, Fax: (603) 924-7620Jgrifr f nm\cgraw-hilf.eom 


NEW ENGLAND 
CTfMA,Mi,NH. NY, RI.VT, 

Ontario* Canada. Eastern Canada 
John Ferraro (617)860-6221. 

(212) 512-2555 
jfc rra ro (g m eg ra w-h i 1 1 .com 
Jeanne Beeson (617) 860-6349 
j becso n © m eg ra w - h i tf.com 
The McGraw-Hill Companies 
24 Hartwell Avenue 
Lexington, MA 02173 
FAX: (61 7) 860-6307 

NEW YORK 
NY Metro, MJ 

Michael Feinberg (212) 512-4811 
fdnbcrgfg mcgraw-hiH.com 
Jill Poliak (21 2) 51 2-3585 
jpnllak© meg raw-hilt, com 
The McGraw-Hi It Companies 
1221 Avenue of AmericaS“2Bth Floor 
New York, NY 10020 
FAX: (212)512-2075 


UNITED KINGDOM, BENELUX 

Jonathan McGowan 
jonmcgowTi meg raw -hil Ixom 
The McGraw-Hill Companies 
34 Dover St 
London W1X4BR 
England 

Tel: +44 171 495 C78I 
FAX: +44 171 4956734 

ISRAEL 

Dan Aronovic 
r hod arm y 57 n etc uni ,co,i I 
DARA International 
41 Ravutski 
Ra'anana 43220 
Israel 

Tel: +972-9-7419544 
FAX: +972-9-7481934 


SOUTHWEST, ROCKY MOUNTAIN 
AL AR r LA, MS* OK, TN, IX 
Bert Panganiban (214) 688-51 G5 
bertpang (a megraw-hilLcum 
Brian Higgins (603) 924-2596 
Muggins @ rn eg ra w-hill.com 
The McGr aw- Hill Companies 
M ocki n g b i rd T owe rs 
Ste. 1104 E 

1341 W. Mockingbird Lane 
Dallas. IX 75247-4943 
FAX: (214) 68B-5167 

MID ATLANTIC-SOUTHEAST 
NEW MEDIA/ONLINE PRODUCTS 

DC. DE. FL GA KY, MD, NC, PA.SCVA WV 
Neil Helms {7 70) 242-6298 
nhc Im s @ m eg raw- h i I Lcom 
Paul Franc ha k (61 4) 899-491 2 
franchak® mcgraw-hill.com 
The McGraw-Hill Companies 
6050 Peachtree Pkwy. 

Suite 340-191 
Norcross.GA30092 
FAX: [770)409-9622 


KOREA 

You ng- Seo h Chinn 
JES Media Interna tlonal 
6th FL, Dongnye BJdg. 

47-16, Mytingi 1-Don g 
Kangdong-Gu 
Seoul 134-070* Korea 
Tel: +82-2-481 3411 
FAX: +82-4813414 

ITALY* FRANCE, SPAIN, 
PORTUGAL SCANDINAVIA 

Zen a Coupe, Amanda Btaskrtt 
1 Ot 645, 1 71 D® compuserve.com 
A-Z Inter nation a I Sates Ltd. 

70 Chalk Farm Road 
London NWt SAN 
England 

Tel: +44 171 28431 71 
FAX: +44 171 2843174 


CENTRAL U,S, 

tA IL IN, KS, Ml, MN, MO, ND, NE, OH, 
SD.WI 

ItmSilvcrstein [614)899-4908 
la rhftic m egra w - hil I .co m 
Paul Franchak (614) 899-491 2 
franchak (Q meg raw-hill, cum 
The McGraw-Hill Companies 
921 Eastwind Drive, Suite IIS 
Westerville, OH 43081 
FAX: (6 14} 899-4999 

NORTH PACIFIC 

AK, Northern CA. Hf, ID, Ml OR. Silicon 
Valley, UT.WAWY. 

Western Canada 
Roy J. Kops (41 5) 513-6861 
rkopsti mcgmv-hilLcom 
Lisa Farrell (415) 513 -6862 
I far re 1 1 ->i meg r a w- h ill .cum 
The M C0ra w- Hi II Carnpa nJ cs 
1 900 0' Farrell Street, Suite 200 
San Mateo, CA 94403 
FAX: (415) 513-6867 


GERMANY, SWITZERLAND, 
AUSTRIA 

Jurgen Heise 

jheiseef: mcgraw-hiH.com 

The McGraw-Hill Companies 
Emil von Behring Strasse 2 
D-G0439 Frankfurt 
Germany 

Tel: +49 69 5801 140 
FAX: +49 69 5801 145 

JAPAN 

Hi rokazu Mori I a 
Japan esc Advcr t ising 
Communications, Inc. 

Three Star Building 
3-10-3 Kart da Ji mbocho 
Chlyoda-ku .Tokyo 101 Japan 
Tel: +81 3 3261 4591 
FAX: +81 3 3261 6126 


SOUTH PACIFIC 
AZ, Southern CA, CO, NM, NV 
Beth DudflS (714) 753-8140 
h dud as (U meg ra w- h i II, com 
Geanetfe Ptrcz(7l4) 753-8140 
gperei(2 megraw-hill.com 
Hie McGraw-Hill Companies 
1 5635 Alton Pkwy , Suite 290 
Irvine, CA 9271 B 
FAX: (714) 753-8147 


PETERBOROUGH, NH OFFICE: 
Sales FAX: 603-924-2683 
Advertising FAX: 603-924-7507 
BUYERS MART 
Mark Stone (603) 924-2533 
s t o ne m <Q m eg raw -hil I .cum 
BYTE 

Ortc Phoenix Mill Lane 
Peterborough, NH 03458 

BYTE Deck 

Brian Higgins (603) 924-2 596 
h h in g i n s f m eg raw - h i I Learn 
BYTE 

One Phoenix Mill Lane 
Peterborough, NH 03458 

EURO-DECK 

Mark Stone (603) 924-2533 
s t o ncm O meg ra w-hil I .cn m 
BYTE 

One Phoenix Mill Lane 
Peterborough, NH 03458 


BYTE ASIA- PACIFIC 
AUSTRALIA. HONG KONG. INDIA, 
INDONESIA. KOREA. MALAYSIA 
PAKISTAN. PHILIPPINES, OTHER 
ASIA AND PACIFIC COUNTRIES, 
SINGAPORE* TAIWAN 
Weiycc In 

wdlo® mcgraw-hilLcom 
Jennifer Chen 

)cn n chenrft meg ra w- h i 1 1 ,co m 
#305 Nanking East Road, Section 3, 
10th floor 

Tai pci* Tai wa n , ft 0,C 

Tel: +886-2-71 5-2205 
FAX: +886-2-71 5-2342 


Subscription Customer Service 
US. 1-800-23 2- 2983 
Outside US, +1-609-42 6-7676 

For a New Subscription 
USl, 1 -800-257-9402 
Outside US +1^09-426-5526 


INTERNATIONAL ADVERTISING SALES STAFF 

L Bradley Browne, International Sales Director, Oat Phoenix Mill lone, Peterborough, NH 03458, 
Tel: {603} 924-2507, Fax: (603} 924-2602. h bro wfl e © meg ra w -h Hi. com 
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INDEX TO ADVERTISED PRODUCTS 


For free product in formation from individual advertisers, circle the corresponding 
inquiry numbers on the response card! 

To receive information for an entire product category, circle the category number on the response card! 


CATEGORY NO, CATEGORY NO CATEGORY NO 

INQUIRY NO. PAGE NO INQUIRY NO. PAGE NO INQUIRY NO. 


page no. 


HARDWARE 


1 

ACCESSORIES/SUPPLIES 


106 - 10 & 

JENSEN TOOLS 

223 

2 

ADD-IN BOARDS 


87-63 

AXIOM TECHNOLOGY 

221 

34-95 

CAMELEON TECHNOLOGY INC 

223 

215 

COMTROLCORP 

136 

€04-605 

DARIM 

104NA3 

190-191 

D EXON SYSTEMS LTD 

22 

746-747 

FIRST INTERNATIONAL COMPUTER 

48ES2 


MICH OWAY 

163 

61-62 

GUATECH1NC 

216 

66-97 

US LOGIC 

222 

3 

BAR CODING 


62 

VIDEXINC 

219 

4 

COMMUNICATIONS/ 



NETWORKING 


767-76A 

ACCTON TECHNOLOGY 

431S23 

224 

ALTEX COMP UTERS&E LECTRO N 1 CS 

292 

64 

AM E RICAN ADVANTECH 

219 

744-745 

ATRIE 

4 BIS IB 

721-722 

AXIS COMMUNICATIONS 

11 

603 

BAYNETWORKS 

70 

701-702 

CGMFEXINC 

43 

236 

COMPUTERLANE L N U MITE □ 

299 

215 

COMTROLCORP 

139 

736-737 

DBTEL 

4 81 S 39 

736-736 

E-TECH 

461531 

216 

INTEC fliX INC 

157 

106-109 

JENSEN TOOLS 

223 

66 

MJNICOM/CLASSNET VIDEO 

219 

761 *7 62 

NOKIA MOBILE PHONES 

481 S 5 

716 

RAD DATA COM M U N ICAT1 ON LTD 

S3 

67-69 

RCI 

220 

249-240 

ROSE ELECTRONICS 

294 

70 

STARTECH COMPUTER PROPU CTS 

219 

752-753 

TA1NETCOMMUNIC ATI ON SYSTEM 

4815 22 

€5 

TALKING TECHNOLOGY INC 

220 

5 

COMPUTER SYSTEMS 


60-61 

ACI 

229 

* 

ACORN COM PUTER GROUP 

KEY 

72 

AM ERFCAN ADVANTECH 

220 

71 

AMERICAN ADVANTECH 

220 

77-76 

APPRO INTER NATIONAL INC 

221 

67-93 

AXIOM TECHNOLOGY 

221 

759-759 

C HlCON Y E LECTRGN ICS CO 

4915 15 


COMPAQ 

8-9 


DELL COM PUTER CORP 

CV-CVl 


OELICOMPUTERCORP 

CVII -CVII1 


DELL COM PUTER CORP 

40-41 


DELL COM PUTER CORP 

104NA1 

142-143 

DTK COM PUTER I NO 

as 

746-747 

El R ST INTERN ATI ON AL CO MR UT ER 

48JS2 

64 05 

ICR ACQUIRE 

221 

210 

1NTEGRIXINC 

157 

* 

INTEL CORPORATION 

24-25 

69-90 

INTERLOGIC INDUSTRIES 

221 

73 

KILA 

221 

173 

MICRON ELECTRONICS 

Cl 1-1 


174 

MICRON ELECTRONICS 

56-57 

175 

MICRON ELECTRONICS 

74-75 

* 

MICROWAY 

109 

740-741 

MITAC 

CV 

742-743 

MiTAC 

4S)i$24 

260-267 

NGVOTEC 

95 

154 

NSTL 

243 

247 

POLYWELL SYSTEMS 

295 

69 

RACKMASTER 

221 

229 

RAVE COM PUT ER ASSOCIATE S 

146 

75-76 

recortecinc 

222 

230-231 

RENEGADE SYSTEMS 

164 

193 

SAG ELECTRONICS 

21 

103 

SILICON GRAPHICS 

3445 

79 

SILICON RAX 

222 

204-765 

TEKNORINDUSTRIAL COMPUTERS 

215 

74 

T R 1 VALLEY TECH NOlOGY i NC 

222 

86-07 

US LOGIC 

222 

G 

82-93 

DATA ACQUISITION 

AXIOM TECHNOLOGY 

221 

194 

GAGE APPLIED SCIENCES INC 

222 

105 

10 TECH 

222 

714 

NATIONAUN STRUM ENTS 

461536 

100 

NATIONAL IN STRUM ENTS 

223 

61-62 

QUATECHINC 

219 

66-97 

U S LOGIC 

222 

53 

235 

DIAGNOSTIC EQUIPMENT 

FOREfRDNT/ALLMJCROlNC 

301 

loa-ios 

JENSEN TOOLS 

223 

224 

MICRO 2000 

159-159 

7 

310 

DISK & OPTICAL DRIVES 

ARTE CON 

155 

253-253 

CONSANINC 

193 

91-92 

GRANITE DIGITAL 

223 


IOMEGA 

55 

147-149 

KINGSTON TECHNOLOGY 

39 

243-244 

MICRO SOLUTIONS COMP PROD 

293 

345-246 

M 1 CR O SC LUTI ONS COM P P RO D 

267 

155-156 

PINNACLE MICRO 

7 

250-751 

STARTECH INTERNATIONAL 

312 

9 

93 

FAX BGARDS/MACHINES 

ADVAN CE D 1 MAG E CO MM U N 1 CATIONS 

223 

610-011 

MEWCOM 

194 NAT 

12 

767-769 

LAN HARDWARE 

ACCTON TECH NOLOGY 

461523 

110*111 

AE HOME CORPORATION 

225 

215 

COMTROLCORP 

136 

704-735 

GY BEX COMPUTER PRODUCTS CORP 

CVJ 

339-249 

CYBEX COMPUTER PRODUCTS CORP 

199 

237-338 

CYBEX COMPUTER PRODUCTS CORP 

396 

241-242 

FIR ST SOURCE INTI 

210 

720 

UN SOURCE TECHNOLOGY 

461516 

163 

SAG ELECTRON ICS 

21 

227-328 

SEHCOMPUTERTECHNIKGMBH 

161 

13 

758-759 

LAPTOPS & NOTEBOOKS 

C I 1 ICONY ELECT RO N 1 CS CO 

40)515 

236 

C OM PUT E R LAN E U N LI M ITE D 

206 

141 

DO LCH COM PUTE R SYSTEM S 

117 

746-747 

FIRST INTERNATIONAL COMPUTER 

49152 

733 

IN FOCUS 

4SIS13 


* 

MIC RO' 1 NTE R N ATI ON AL INC 

224 

740-741 

MITAC 

CV 

742-743 

MITAC 

461S24 

166 

TOSHIBA AMERICA INC 

28-29 

167-166 

traveling software 

127 

612 

Wl NB0OK CO M PUTE R CO R POR ATI O N 

11 

613 

Wl N BOO K CO MPUTER CO R PQ RATIO N 

45 

14 

MAILORDER 


234 

ALTEXCOMPUTERS 5 ELECTRONICS 

202 

235 

COM PUTER DISCOU NT WAR EHO USE 

196-197 

* 

JAM ECO ELECTRONICS 

209 

259-251 

STARTECH INTERNATIONAL 

212 

15 

MEMORY/CHIPS/UPGRADES 

94-95 

CAMELEON TE C HNOLOGY 1 N C 

223 

241-242 

FIRST SOURCE INTI 

210 

145-146 

KINGSTON TECH NOLOGY 

66 

256-257 

LATRAGE 

200 

769 

PHILIPS SEMI CONDUCTORS 

a-9 

161-162 

ROSS TECHNOLOGY INC 

46-47 

16 

MISCELLANEOUS HARDWARE 

119*111 

AE HOME CORPORATION 

225 

* 

M GTGROLA 5E MlCOND U CTO R 

96-97 

• 

MOTOROLA-SEMICONDUCTOR 

98*99 

96-97 

SUGER DESIGNS 

224 

17 

MODEMS & MULTIPLEXORS 

767-766 

ACCTON TECHNOLOGY 

4 8 IS 23 

744-745 

ATRIE 

4615 18 

603 

CARDINAL TECHNOLOGIES 

194 NAS 

736-737 

DBTEL 

4815 39 

736-739 

E-TECH 

4615 31 

610-011 

NEWCOM 

194NA7 

702-753 

TAJ NET CO MM UN ICAT1 ON SYSTEM 

481522 

18 

MONITORS & TERMINALS 


754-755 

GVC 

4615 37 

746-749 

KUO FENG CORPORATION 

4815 19 

749*741 

MITAC 

CV 

742-743 

MITAC 

461524 

295-296 

PHILIPS BUSINESS ELECTRONICS 

115 

194-195 

P RJ N C ETO N G R APH 1 C SYSTE M S 

52 

170-171 

VIEWSONIC 

62 

19 

MULTIMEDIA/CD-ROM 


252-253 

CONSANINC 

198 

604-605 

DARlM 

104NA2 

736-737 

DBTEL 

46IS39 

185-186 

ELEKTROSONBV 

191 

733 

INFOCUS 

481513 

* 

WCGRAWHJLLONUNE 

481529 

99 

MICROPATENT 

224 

192-193 

M IRO CO M PUTE R PR O D UCTS AG 

51 

* 

P ROXIMA CO H PORATI ON 

169 

* 

PROXIMA CORPORATION 

171 

4 

PROXIMA CORPORATION 

173 

176-177 

FROXIMA COR PORATI ON 

175 

163 

SILICON GRAPHICS 

34-35 

98 

TAPE DISK CORPORATION 

224 

57 

PCMCIA 


187-168 

MRT 

166 

20 

PRINTERS/PLOTTERS 


750-761 

AVIS ION 

4615 27 

236 

COM PUTERUNE UNLIMITED 

298 
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INQUIRY NO. PAGE NO, INQUIRY NO. PAGE NO. INQUIRY NO. PAGE NO. 


734-735 

KYOCERA 

46 

237*228 

SEH OOMFUTERTECHNIK GMBH 

161 

165 

TEKTRONIX 

69 

21 

PROGRAMMABLE HARDWARE 

127-126 

ALADDIN SO FTWARE S ECU RFTY INC 

199 

706-799 

FAST SECURITY AG 

237 

162 

JK MICROSYSTEMS 

224 

101 

terninc 

224 

IOC 

Z- WORLD ENGINEERING 

225 

56 

RAID DRIVE ARRAYS 


110-111 

AE HOME CORPORATION 

225 

319 

ARTECON 

155 

769*770 

CM D TECH NO LOGY 

481$ 5 

140 

DISTRIBUTED PROCESSING TECH 

93 

216 

INTEGRIXINC 

157 

266-257 

NOVOTEC 

95 

299-210 

NSTOR CORPORATION 

23 

256-259 

RAfDTEC CORPORATION 

217 

183 

SAG ELECTRON ICS 

21 

22 

SCANNERS/OCR/DIGITIZERS 

750-751 

AVISION 

4 BIS 27 

59 

SCSI 


769-770 

CM0 TECHNOLOGY 

4 8156 

52 

SECURITY 


125-126 

AU 0 Dl N SO FTWARE SECU RlTYINC 

78 

127-128 

ALADDIN SOFTWARE SECURITY INC 

190 

706*709 

FAST SECURITY AG 

337 

160 

RAIN B OW TEC H NOLOG 1 E S 

58 

107 

SOFTWARE SECURITY 

225 

225-226 

WJBU SYSTEMS AG 

160 

23 

TAPE DRIVES 


765-766 

EXABYTE EUROPE 

4 BIS 29 

243*244 

Ml CRO SO LUTIO N S CO M P PRO D 

203 

245*246 

MICRO SOLUTIONS COMP PROD 

207 

103 

QUALSTARCORP 

225 

24 

UPS/POWER MANAGEMENT 

129 

AMERICAN POWER CONVERSION 

33 

130 

AMERICAN POWER CONVERSION 

65 

132-133 

BEST POWER 

103 

134-135 

BEST POWER 

107 

136*137 

BEST POWER 

111 

729-730 

FISK AR S ROW ER S SYSTEM S 

48IS21 

756-757 

MAIN POWER ELECTRON rCS 

-IBIS 30 

55 

VOICE TECHNOLOGY 


610*611 

NEWCQM 

104NA7 

SOFTWARE 


25 

BUSINESS 


223 

CARDIFF SOFTWARE 

165 

184 

RNSON 

170 

603-609 

LOTUS 

16-17 

606-607 

LOTUS 

53 

* 

PROX IMA CORPORATION 

169 

* 

PROXIMA CORPORATION 

171 


PROX IMA CORPORATION 

173 

176-177 

PROX IMA CORPORATION 

175 

27 

COMMUNICATIONS/ 



NETWORKING 


601 

ATTACH M ATE CQRP 

07 

268*271 

DISTINCT CORPORATION 

150 

241-242 

FIRST SGURCEINTL 

210 

112*113 

INTERNET SHOPPER 

226 

121 

OBJECT M AN AGE M E N T LAB ORATO RY 

227 

715 

PER SOFT INC 

46J59 


167*169 TRAVELING SOFTWARE 137 

211-313 VOCALTEC 134 

WALKER, RICHER 4QUINN 179 

29 DATABASE 

144 FAIRCQM CORPORATION 197 

725-72$ HYPERSYSTEMS 48IS4Q 

170*160 IQ SOFTWARE 12*13 

713-713 MAGIC/MSE 48IS11 

30 EDUCATIONAL 

115*110 CLOU CONSULTING 336 

31 ENGINEERING/SCIENTIFIC 

116*116 CLOU CONS U LT1 NG 22 6 

719 ON TIME MARKETING 48E526 

114 SCITECH I INTERNATIONAL 326 

33 GRAPHICS 

213 CLEAR SOFTWARE 186 

139 COREL 109 

190-191 DEXON SYSTEMS LTD 22 

* MICROGRAFX 73 

229 MIPS DATAUNE AMERICA INC 165 

* PROXIMA CORPORATION 169 

* PROXIMA CORPORATION 171 

* PRO* IMA CORPORATION 173 

1 76* 1 77 PHOXIMA CORPORATlO N 175 

35 MAILORDER 

23 5 COM PUT ER DlS CO U NT WAR E HOU S E 1 90* 1 97 

703 COMPUTER QU CK 48IS26 

710 GREY MATTER QD 48IS32 

36 MATHEMATICAL/STATISTICAL 

IIS-116 CLOU CONSULTING 226 

153 MIN (TAB INC 16! 

164 STATSOFT SI 

37 MISCELLANEOUS SOFTWARE 

164 RNSON 170 

38 ON-LINE SERVICES 

232-233 AIR MEDIA 162*163 

AMERICA ONLINE OUTSERT 

207-206 AUTONOMY SYSTEMS 128 

450 BIX 246 

1 17*1 1 8 H CWAY TECH NOLOGIES 2 2 6 

' IDT INTERNET 215 

* MICROSOFT CORPORATION 2*3 

39 OPERATING SYSTEMS 

* M ICROSQ FT CO R PORATIO N 1 36*1 37 

159 QNXEXPLR2 1! 

1 SB GNX SOFTWARE SYSTEM S LTD 1 0 3 

262-263 VCO MM UN I CATIONS 204 

54 OS/2 

* IBM 15 

* IBM 43 

40 PROGRAMMING 
LANGUAGES/TOOLS 

73 1 -732 ADO NT EC GMBH 4 61 S 1 0 

190 BO RUN D INTERNATIONAL 37 

f CO PtA INTERNATIONAL LTD 22 

112 DUNN SYSTEMS 227 

144 FAI ROOM CORPORATION 187 

221 GLOBETROTTER SOFTWARE INC 149 

710 GREYMATTERLTD 401532 

723-724 INNOVATIVE SOFTWARE 48IS40 

203 I NNQVUS MULTIMEDIA 131 

179*109 10 SOFTWARE 12*13 

119-120 UHEY COMPUTER SYSTEMS 220 

712-713 MAGJDMSE 4815 11 


121 

OBJ ECT MANAG EM ENT LA0ORATO RY 

227 

719 

ON DM E MAR KETl NG 

48IS28 

172 

POWERSOFTC++ 

85 

178 

POWERSOFT OPTIMA 

3f 

717*718 

RAIMA CO RP 

481514 


WALKER. RICHER £ QUINN 

179 

225*226 

WIBU SYSTEMS AG 

180 

41 

SECURITY 


125-126 

ALADDI N SO FTWARE SECU R TTY tNC 

78 

127*128 

ALADDIN SOFTWARE SECURITY I NC 

190 

122 

DUNN SYSTEMS 

227 

706*707 

EUTRON 

481 SB 

706*709 

FAST SECURITY AG 

237 

763-764 

PA N DA SO FTWARE 1 NTER NAI ONAL 

4BJS 20 

160 

RAJ NB 0 W TECH NO LOG ES 

58 

225*236 

WIBU SYSTEMS AG 

160 

45 

UNIX 


* 

COPIA INTER NATIONAL LTD 

n 

144 

FA RCQ M CO RPORADON 

167 

260-261 

SOFTWAY SYSTEMS 

217 

* 

WALKER, RICHER £ QUINN 

179 

46 

UTILITIES 


255 

FORE FRO NT/AIIMECRQ INC 

201 

224 

MICRO 2000 

158-159 

157 

PKWAREINC 

T69 

98 

TAPE DISK CO RPORATION 

224 

167*168 

TRAVELING SOFTWARE 

127 

47 

WINDOWS 


■ 

COPIA INTERNATION AL LTD 

22 

96 

TAPE DISK CORPORATION 

224 

* 

visio corporation 

51 

612 

Wl N B QGK COM P UTE R CQRPO RATION 

11 

613 

WEN BOOK COMPUTER CORPORATION 

45 

4fl 

WORD PROCESSING/DTP 


214 

ADOBE SYSTEMS INC 

153 

G E 

NERAL 


49 

BOOKS/PUBLICATIONS 



AVIATION WEEK 

142-143 


BYTE ON CD ROM 

245 


DATA COMMUNICATIONS 

40*41 


MICROSOFT PR ESS INC 

01 


O SB ORN E MCG RA W-H 1 L L 

238-239 


TELE.COM 

16-17 

50 

RECRUITMENT 



MICROSOFT CORPORATION 

163 

51 

MISCELLANEOUS 



BYTE 

174 


BYTE 

163 


BYTE BACK ISSUES 

67 


BYTEBACKISSUES 

215 


BYTE CUSTOMER SERVICE 

218 


BYTE EURO DECK 

61 


BYTE FIELD SALES 

481 S 36 


BYTE MOVING? 

192 


BYTE PUBL STATEMENT 

231 


BYTE REPRINTS 

70 


BYTE SUB MESSAGE 

216 


BYTE WEBSITE 

45 IS 35 


BYTE WEBSITE 

237 

196 

cetra 

172 


MICROGRAFX 

176 

272 

NRW 

147 
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For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number refers 
to the first page of the article or section in which the company name appears. 


INQUIRY NO. PAGE NO. 

INQUIRY NO 

PAGE NO. 

A 

1009 Access Software 

Acer 

Acorn 

990 AdvanlBch 

105 

48IS25 

105 

4BIS33 

1012, Digital Equipment 

1063 

59,112,129, 

134.139,240 

1069 Digital Harbor 

E 

985 Emateklnfomatik 

49 

48IS33 

Envox 

48IS7 

1023 Aimiech 

122 

1070 Alps Eleclric 

50 

F 


AMD 

09 

997 First International 

4615 25, 

Computer 

4 SIS 33 

1 034 Am erican Data Acquisition 24 0 

Folio 

26 

996 APE Ptacek Engineering 

4 BIS 33 

1030 Fractal Design 

240 

Apple Computer 14,26,101, 

105, 134, 151 

Fujitsu 

481S25 

Asustek Computer 

4BIS25 

G 


1025 Asymetrix 

122 

1052 G a ge Applied Sciences 24 0 

995 ATDI 

4 BIS 33 

1047 Gateway 2000 

240 

ATML 

4SIS17 

Groupe Bull 

GVC 

139 

4BIS25 

1038 Au to Graph Ini ernational 

240 

1054, Axis Communications 

240 

H 


1062 


991 Hantz A Partner 

4 31 S 33 

B 


1013, Hewlett-Packard 

112,139, 

26 

1057 

240 

BackWeb 

1042 Btaurve 

240 

1055 Hi 1 aehi Comp uter Prod uci s 240 

986 Bradford University 

4BIS33 

i 


Software Services 


IBM 

14, 105,139. 

c 

Caere 



167,246 

26 

1014 IBM Perso nal Computer 1 1 2 

1 04 0 Cam bridge Qualify 
Management 

992 ICP Vortex 

Computersysteme 

1024 Innoi-us 

4BIS33 

240 

4GIS3 


122 

Canal + 


Intel 

14,89.167 

1004 Centura Software 

177 

1037 Century Software 

240 

Inte rnati cnal Meta Sys tern a 89 

Cheyenne Software 

1064 Compaq Computer 

167 

1066 Iomega 

976 iso ft 

184 

43IS33 

240 

1000 Computertechak 

40IS33 

J 




1046 JASC 

240 

1026, Corel 

1035 

122,240 

JetForm 

26 

1045 Core Technology 

240 

K 


1010 Creative Labs 

193 

993 KTT 

A SIS 33 

1006 CyberMedta 

193 

L 


Cyrix 

26,89 

994 Loughborough Sound 48IS33 

D 


Images 


1011 Dell Computer 

112 

M 




1022 Macromedia 

122 


IS pages appear only m lho International odilion. 
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INQUIRY HO 
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Madge Networks Europe 

4655 7 


R 


1065 

Market Scape 

26, 54 

1029 

Rad Media 

122 

981 

Mathcomp 

48IS33 

977 

Rhetorex Europe 

4 BIS 33 

1031 

Max im izer Technolog ies 

240 


s 



McAfee 

167 


S.5.S International 

167 

989 

MCE Computer Peripherie 401S 33 

1016 

SAG Eleclronics 

112 

1049 

MCS1 

240 


The Sant a Cruz Operat ion 139 

979 

MegaSoft 

46IS33 

1039 

Sequel Technology 

240 


Men and M>ce 

129 

1041 

Server Technology 

240 

1027 

m Factory 

122 

1032 

ServiceSoft 

240 

1043 

M icro Dos ig n In loma t ional 24 0 


Sharp Electronics 

26 

1067 

Micrologic 

185 


Silicon Graphics 

139 

1046 

Micronics Computers/ 
Orchid Technology 

240 


Silicon Integrated Systems 89 

software.com 26 


Microsoft 14.26, 134,145 

1033 

Solid Oak Software 

240 

986 

miro Computer Products 

4 SIS 33 

1044 

Strata 

240 


Mitel Telecom 

Motorola 

48IS7 

14,26,67 


Sun Microsystems 

14, 63,79, 
105,139 


N 



Symantec 

167 


NChannel International 

105 


T 



NotChannel 

105 


TCTThunderByte 

167 


Netscape 

105 

994 

Tech Log 

4BIS33 

1008 

Nimanlics 

185 

1058 

Tecmar Technologies 

240 

1068 

Novell 

53 

983 

ToolShcp 

481 S 33 


0 


980 

Toptevel Computing 

4 BIS 33 

1060 

Okidata 

240 


Toshiba 

40 IS 3 


Olrcom 

48IS17 


Touchstone Software 

167 

1059 

Olympus Image Systems 

240 


u 


990 

Qpli International 

4 SI S 33 

1051 

U.S. Robotics 

240 

1028 

Oracle 

105,122 


V 



Oxford Parallel 

71 

1067 

Vehfog 

181 


P 


1050 

Vivitar 

240 

1053 

Paorfic Dataproducts 

240 


Voice Bit 

481S7 


PhoNet 

48IS7 


VSNSystemen 

4613 7 

1056 

PixdVisbn 

240 


w 



PointCast 

26 

1036 

Wessex 

240 

1015 

Pbtywdl Computers 

112 

982 

Windmill Software 

4 BIS 33 

1005 

Powersoft 

177 


X 


1061 

Pfocom Technology 

240 

1017, 

1018 

Xi Computer 

m 


G 




976 

QBS Software 

40JS33 
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The BYTE Archive I 

Two years of BYTE, more than 
3,000 full-text articles, 
illustrations, and photos... all 
indexed for quick retrieval! ■ 

The BYTE Network Project 

The BYTE Site... a living laboratory 
showcasing the best tools for I 

building Web applications. Read 
about it in BYTE... try it out online! 


The Virtual Press Room 

Instant access to vendor press releases and 
white papers! Links to vendor web sites! 

BYTEMarks 

FREE Benchmark! Download the BYTEMark- 
the benchmark with teeth! 

Direct Access to Advertisers 

Contact Byte advertisers DIRECTLY through the 
online advertiser index! 


BVTE 


The BYTE Site. The World’s Online Technology Authority. g? 

A Division of The McGraw-Hill Companies 




PEAK PERFORMANCE IS 
THE NAME OF THE GAME 

The name of the book to get you there is the 

BYTE Guide to 
Optimizing Windows 95 


BYTE 




Don't let Windows 95 run your life, With the 
BYTE Guide to Optimizing Windows 95, you're in 
control. Filled with fresh solutions and optimizing 
shortcuts, you'll find slick tips and expert advice on 

-Installing Windows 95 

•The internet 

•Multimedia 

• Handling old Windows and DOS applications 

• Networking with Windows 

• I 'roubleshooting. . . and much more 

You'll also get the real scoop on hardware issues and 
third-party products. An ideal guide and handy 
reference, you'll turn to the BYTE Guide to 
Optimizing Windows 95 again and again as you 
power up Windows 95 to your standards. 



Guide to 


OPTIMIZING 
WINDOWS 95 





Shortcuts and 
Techniques 
for Increased 
Productivity 


BYTE Guide to Optimizing Windows 95 
by Lenny Bales 

with Bermant, Menefee, and HeUborn 

$29*95 USA 

IS8N: 0-07-882120-7 


CD-ROM 







OpenDoc 



whirls 

■HwMtAi 
■Mow to Program loti* 



BYTE Guide to CD-ROM, 

Second Edition 
by Michael Nadeau 
Includes One CD-ROM Disc 
$39.95 USA 
ISBN: 0-07-882104-5 

□SBDRNE^ 

htt p:// www.G s b ome .torn 
|C0DE=SF36BYL 


BYTE Guide to OpenDoc 
by Joshua Susser & 
Andrew MacBride 
$29.95 USA 
ISBN: 0-07-882118-5 


Schildt's Windows 95 
Programming in C and C++ 
by Herbert Schildt 
$29.95 USA 
ISBN: 0-07-882081-2 


m 


Schildt's Advanced Windows 95 
Programming in C and C++ 
by Herbert Schildt 
$29.95 USA 
ISBN: 0-07-8 82174-6 


Available now at your local book and computer stores 
or call 1-800-822-8158 and use your American Express, 
VISA, Discover, or MasterCard. 


,4 Dnurtn ‘ I Iff Mi tiVifi*’ JicQ Gnywun 














3 §s 

§ 1^4 ^ 

ill 

ll 3 l££ 


3= 






s ™ 

-c j^gnA 

2 -^|| 1 
si Jill 


4= ^ 
J= a -A 

t!S 

ill 




g 

*55 „ 
*2 


gi^ Q 

JS§E 


i “ 

fis 

S££ 

He 



1 3 


li 

Ie 





3o 



*□ « 
£% § 

ifil 

illl 


>*. <-r> 



£ 







Mr. Natural Does Vector Graphics 

I magine van Gogh doing technical illustrations: chip schematics 
done with thick dabs of yellow paint; network diagrams that look 
tike fields of wheat. Not that you'd want impressionistic schemat- 
ics, but this should give you an idea of the kind of output you can 
create with Expression, Fractal Design's new drawing program, 
if you've worked with other vector packages, you know that to 
draw, you put down a path. Expression's innovation, called “skele- 
tal strokes” lets you easily change the attributes of a path (which 
Fractal Design calls a '‘stroke'’), but it also lets you apply any vec- 
tor picture to a path. The best part is working with vectors in away 
that's dose to working with traditional art tools. 

Expression's toolbox includes line- and shape-drawing tools, 
node tools, a freehand brush, and color gradients and fills, The Win- 
dows 95 beta version that I used delivered snappy performance 
without making me wait several seconds for the lines ! drew to 
appear on-screen. I used Expression with a Wacom pressure-sen- 
sitive tablet (the ArlZ II), and the combination worked like a charm, 
Expression can handle most vector formats and can save files in 
those formats, as well as export in bit-map formats. If I had to buy 
my first illustration program now, I'd buy Expression. It goes beyond 
the standard packages, and it has that natural feel - Dennis Barker 




Expression 

Circle 1030 
on Inquiry Card. 


Fractal Design Carp. 

Aptos, CA 

(800)846-0111 

(408)688-5300 

htt p :/ /www, f ra c t al .co m 


Business 


Download S;ilcs Leads 
from Ihe Internet 

YOU CAN ACCESS, SEARCH, AND DOWNLOAD 
con tact information on 10 million 
North American businesses direct- 
ly Into Maximizer Enterprise 3.Gls 
[US$660 per seat) via the Internet 
and Multi Active Data's Mu ItrActive 
Eagle on-line database. The prod- 
uct combines a contact manager, 
an application that automatically 
sy n ch ran i zes field nn d h om e-off :ce 
databases, and a translator that en- 
ables you to read and write Maxi- 
mizer data from ODBC-compliant 
applications. 



Contact: Maximizer Tech- 
nologies , Inc., Vancouver, 
British Columbia , Canada* 
(800) 804-6299 or 
(604) 601-8000; http;II 
1 vtvm maxtmiz er. com . 

Circle 1031 on Inquiry Card. 

Self-Service 
Customer Support 

NOW ORGANIZATIONS CAW PROVIDE GUID- 

ed, self-service customer support 
using the Web or corporate intra- 
nets. The Knowledge Builder devel- 
opment environment ($5000 per 
development -system license] intc- 
g ra tes se ve ra 1 p roblem - reso I u tio n 
methodologies, such as natural- 
language retrieval, case-based rea- 


soning, decision trees, and cause/ 
effect models, into an object-ori- 
ented development environment 
used by the Web Advisor nppITca- 
lion. Web Advisor ($ 1 500 per con- 
current user session) guides users 
through dialog boxes to solve their 
problems; it also records customer 
interaction. 

Contact: SennceSoft Corp,, 
Needham AH, (800) 737- 
8738 or (617) 449-0049; 
h 1 1 pdtwi tm\ servicesoftyCom, 

Circle 1032 on Inquiry Card. 


Communications 


Advanced E-Mail 
Processing 

Designed for Windows 95 and NT, 
Re: Ply ($59.95) checks for and 
downloads e-mail from multiple 
accounts; generates responses to 
e-mail according to your criteria; 
maintains a library of responses 
ur letters that It can automatically 
plug in;and maintains mailing lists. 
You can send and receive encrypt- 
ed c- mall to and from other Be:Piy 
users; i nstruct the program to auto- 
matically return unwanted e-mail; 
forward and red irect messages; and 
send MIME and UUE attachments. 
Contact: Solid Oak Software, 
Inc. t Santa Barbara, CA t ( 800) 
388-2761 or (803) 892-2550; 
ht t p:iiuzww,soi$doak* c o n 1 . 
Circle 1033 on Inquiry Card. 


Data Acquisition 


Windows Datn- 
Acquisition Software 

Wl It I W I N VIEW (S99) , YOU CAN ACQUIRE, 
display, and store data from data- 
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acquisition boards. The program 
can display collected data in engi- 
neering units, including volts, de- 
grees, and microstra in; display in- 
puts in one graph or in separate 
graphs per channel ; provide select- 
able x-nxis settings for samples, 
seconds, minutes, hours, or days; 
and stream to disk at up to 333 kHz . 
Contact: American Data 
Acquisition Carp,, Woburn, 

MA, (800) 648-6589 or 
(617) 935-3200; http:!! 
uww.adac.com . 

Circle 1034 on Inquiry Card. 


Macintosh 


Graphics and Word 
Processing Solution 

The CorelDRAW 6 Suite for Power 
M acintosh (US$595) includes 
Core I Draw 6, WordPerfect 3.5, 
Corel Dream 3D G, Corel Texture 6, 
Corel Artisan G, Corel Multimedia 
Manager 6, Co re (Trace G, Master- 
Juggler 2.0 Pro, and CorelChart 6. 
1 1 offers more than 25,000 cl ip-a rt 
images, 1000 h Eg h-resof ution pho- 
tos, 1000 Type l fonts, and 7G0True- 
Type fonts. 

Contact: Corel Corp., Qttatva „ 
Ontario, Canada, (800) 772 - 
673 S or (6 13) 728-3733; 
h t tp : i! iuwuk Co rel. com . 

Circle 1035 on Inquiry Card, 


Mapping 


Mapping in Excel 95 

A MAPPING ADD-IN FOR MICROSOFT Ex- 
tel 95 and Microsoft Office 95, the 
FlrstMap CD-ROM ($69) includes 
boundary mapsand data forcoun- 
ties, ZIP codes, and census tracts in 


Software 


Fur our Previews, we take a look at Fractal Design ’s drawing package. 
Expression, and Gateway's big-screen notebook, the Solo 2100 SS-120. 



the U>$, The package also includes 
U.S. census information, such as 
age, gender, race, household, in- 
come, employment, and industry. 
In Excel, you can use FirstMap to 
create maps of your sales, poten- 
tial earnings, and competition, from 
a national level to a neighborhood 
surrounding a sped fie store or ou t- 
let,and print them oat. 

Contact: Wessex ; Inc., 
Wmnetka, 11, (800) 892-6906 
or (708) 501-3662; 
httpiiiwunv. wessex.com. 

Circle 1036 on Inquiry Cord, 


Networking 


A Client/Server 
Intranet Suite 

TO GIVE DESKTOP PC USERS SHARED ACCESS 
to applications, Information, and 
peripherals located on a server or 
on another workstation, PI us[NF5] 
(single user, $1 99; multiple-license 
packages, from $ 1 79 per user) of- 



fers the TinyTerm terminal-emula- 
tion utility, which allows desktop 
connections to popular Unix ap- 
plications; FTP file transfers; an e- 
mail and newsreader client; a Web 
browser; TCP/IP file and printer 
sharing; and client/server and peer- 
to-peer networking capabilities 
using TCP/IP. 

Contact: Century Software* 
Inc., Sait Lake City t UT t (800) 
877-3088 or (801) 268-3088; 
http : ii www. censoft .corn. 

Circle 1037 on Inquiry Card. 

Advanced CD-ROM 
Networking 

With SCSI Express 2.G for Windows 
NT ($1995 to $3995, depending on 
device support), you can use NT's 
performance monitoring to choose 
optimal configurations for net- 
worked CD-ROM drives. The pro- 
gram can map multiple CD-ROMs 
as a single network share to by pass 
the 23-drive-letter limitation; it 
also enables users to share a CD- 
ROM across multiple groups. The 
Autoshare feature provides auto- 
matic sharing of CDs, 

Contact: Micro Design 
International, Inc., Winter 
Park, PL, (800) 228-089 lor 
( 407)677*8333 ; 
http: H www. mdi. com. 

Circle 1043 on Inquiry Card. 




Unix 


Scanning Software 
for Unix 

Now Unix users have a set of tools 
for scanning and working with 
scanned images. Easy Copy/Scan 
[single-user license, $695] lets you 
prescan a page in low resolution, 
display the prescan, and modify it 


before the final scan. You can set 
the resolution to match a given 
file's size or an image's di mensions, 
or you can impose a maximum fife 
size on the available resolution. 
Contact: AutoGraph 
International, Inc . T San Jose , 
CA, (408) 436-7227; 
hi t piiiwww. augrin. com. 

Circle 1038 on Inquiry Card. 


The Web 


Web-Server 
Log -File Analysis 


WithWebTracker TO ($49 5), you can 
analyze access patterns for your 
Web site. The program, for Windows 



3,x, 95, and NT, supports explor- 
atory analysis through fast drill- 
down and a variety of trending and 
geographical charting functions. 
Contact: Cambridge Quality 
Management , Inc., 

San Franc i sco, CA, (415) 

75 0-1327; h f tpdtwww 
.CQMInc.com/. 

Circle 1040 on Inquiry Card. 

Monitor 
Internet Usage 

Companies can manage and report 
their Internet, intranet and on-line 
usage with Sequel Net Access Man- 
ager TO (one to 49 users, US$89 
per user). You can have the program 
report at the group level; activate 
or deactivate logging or monitor- 
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Hardware 


log functions: and grant or deny 
site access, The program enables 
you to monitor Internet activity 
based on protocols such as HTTP, 
NI7P, FTP, and SMTP; internal Web 
sc rvers; a n d ee ntrally a ccessed on - 
line services. 

Contact: Sequel Technology 
Carp., Will owdale, Ontario , 
Canada, (800)881-2465 
or (4 16) 756*555 1; 
ht t p:llm tniK sequel t ech. co m. 
Circle 1039 on Inquiry Card. 


Windows NT 


Analyze Windows NT 
Clicnt/Scrvcr Systems 

Dynameasure (foundation license, 
$29,995) puts controlled stresson 
Windows NT client/server systems 
anti then measures the effect of the 
stress. Test specifications include 
OLTP reads, writes, and mixed read/ 


write tests, including versions that 
use BLOBs. 

Contact: Bluecurve, hie., 
Oakland, C A, (510) 267-1500; 
ht t p: / / m UW. hit wear i >e. com. 

Circle 1042 on Inquiry Card* 

Orderly Shutdown for 
Windows NT Servers 

Designed for unattended remote Win- 
dows NT servers, Sentry Shut Down 
Remote Power Manager provides 
a multilevel-password interface for 
power management of mission - 
critical NT servers and worksta- 
lions. The product comes in two 
versions, supporting out-of-band 
modem and R5-232 communica- 
tions ($G69*9 5 and $71 9/35, respec- 
tively); an optional model supports 
an in-band telnet TCP/IP session. 
Co nt act : Server Tec hit < dogy, 
Inc,, Sunnyvale, CA, (SOU) 
835-15 15 or (408) 745-0300; 
http:!/ www. serve rt ec h. co > n . 
Circle 1041 on Inquiry Card* 


HARDWARE 

Add-Ins 


2-D Find 3-D 
Graphics and Video 
Acceleration 

Basedon the S3 ViRG E 64 -eim graph- 
ics and video accelerator chip, the 
Fahrenheit Video 3D package [with 
2 MB of memory, $239) comes in a 
2- MB EDO DRAM configuration for 
the PCI bus and su pports screen res- 
olutions up to 1 600 by 1 200 pixels, 
true color depths, and refresh rates 
up to 1GQ Hz. Digital video accel- 
eration and SuperZoom video seal- 
ing provide full-screen, full -motion 
playback at resolutions up to 1024 
by 7 GB pixels. 

Contact t Mic ranks 
Co mpu t er$ , Inc. iOrch id 
Technology, Fremont, CV1, 

(8QJP) 5 77-0977 or (5 1 0) 65 \ - 
2300; http: ii www. ore hid. com. 
Circle 1048 on Inquiry Card* 

12-bit A/D System 

The CompoScofe 8012 ($7995) is an 
IBM AT-compatible ISA-bus card 
capable of performing 12-bit A/D 
conversion at real-time sampling 
rates up to 100 M5P5 in sintjle-chnn- 
nel mode and 50 MSPS in dual- 
channel mode, with a bandwidth 
of 40 MHz, The card can store up to 
4 million samples in its on -board 
memory, and you can stack data 
from successive triggers. 

Contact ; Gage Applied 
Sciences, Inc. t South 
Burlington, VT, (800) 567- 
4243 or (514) 337*6893; 
httpdjwwt v.gage -applied, con t . 
Circle 1052 on Inquiry Card* 



Software Updates 

StudioPro 2.0 for Power Macintosh, a modeling, rendering, and 
animation package, adds in-context modelers; on-thc-fly anima- 
tion; a deformation tool; spline and polygonal-based modeling; a 
project window; an Environment Palette; a scan-line Tenderer; and 
camera controls* $1495* 

Contact: Strata ♦ Inc., St. George, IFF, (S00) 678-7282 or 
(80 1 ) 628-52 1 8; http:!! www.stratd3d.com. 

Circle 1044 on Inquiry Card* 

A computerized in/out board and messaging package for lANs and 
WANs, Who's Where 2.0 for Windows dffersautomated status log- 
in upon start-up, automated status log-out upon shutdown, group 
messaging, TCP/IP support, reporting capabilities, and integration 
with e-mail. Stand-alone version, from $50; 10-user license, $395; 
25-user license, SB35; 50- user license, $1295, 

Contact; Core FechnologyCorp., Lansing, Ml, (800) 338- 
211 7 nr (5 17)627- 1521; http:ihvwUKCtc-core.com, 

Circle 1045 on Inquiry Card. 

An image editor for Windows 95 and NT. Paint Shop Pm 4*0 pro- 
vides an enhanced paintbrush tool; special effects; support for 33 
formats; an enhanced retouch tool; a selections feature, which allows 
you to adjust bve rallopjg|i ly, d esly n ate a i ra ns p a re n t co I o r, o r f ea t h - 
er a selected area; an Image Arithmetic feature; and an integrated 
image browser, $69, 

Contact :JASC, Inc., Eden Prairie, M\\ (800) 622-2793 or 
(6 12) 930-9800 ; http://www.jasc.com. 

Circle 1 046 on Inquiry Card. 


1 66-MHz 586 ISA/PCI 
CPU Board 

Designed for industrial applications, 
the IPV-58G ISA/PCI Pentium board 
[ $92 5) comes wi th t wo scri a I ports, 
a bidirectional parallel port, a dual 
floppy drive port, a dual EfDE hard 
drive port, a VGA accelerator Inter- 
face with feature connector, a PS/2 
keyboard port* a PS/2 mouse port, 
an on-board speaker, a watchdog 
timer, and up to 123 MB of DRAM. 
Contact ; MCSI, Vista, CA, 

(619) 598*2177; 
mesi^j me si 1 .com. 

Circle 1049 on Inquiry Card* 


Communications 


ISDN/Analog 
Multiport System 

The M P/8 - 1 Modem and M P/ 1 G- 1 Mo- 
dem integrate U.S. Robotics’ V.34/ 
Everything modem technology 
with ISDN terminal adapters. Be- 






cause each port has the ability to 
automatically detect the remote 
device type, you can sender receive 
analog and ISDN calls. The MP/8-i 
(SG495) includes four ISDN termi- 
nal-adapter interfaces, support ing 
eight B -channels/ports. The MP / 
16- 1($1 0,995) includes eight ISDN 
terminal adapters, supporting 1G 
B-ehannels/ports. 

Contact: VS. Robotics, Skokie, 
IL, (800) 877*2677 or 
(847) 982-5010 ; http;// 
www.usr.com. 

Circle 1051 on Inquiry Card. 

(VI olio ii -Picture Phone 

The Vmtar M PP-2 ($249.95), A CGL- 
Gr video phone system, transmits 
sight and sound over standard tele- 
phone lines using a 4B6-bnscd mul- 
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NSTL fe the official product testing lab 
for Data Communications 


Convince 

your 

customers 
that your 
product 
won't 



their 

network 

traffic 



with NSTL 


You need to know how to keep the 
information flowing safely, cost- 
effectively, and quickly. NSTL can help 
you break the networking bottlenecks. 

NSTL gives you the answers you need to 
assure potential customers of your 
product's performance. We'll work with you to 
design a cost-effective testing program to give 
you the answers to your customers' network 
performance questions. 

Contact us early in your product development 
lifecycle to learn how NSTL can help you avoid costly 
and embarrassing mistakes. 

Call 1 -610-941-9600 to request a brochure or a 
proposal detailing the scope, pricing, and 
scheduling of confidential network 

services, http:flwww.fistl.com NSTL 

$2 


4 of 7 Jii-Afirf Jnurl /ill t 


Tel: 1 610 941 9600 in US: 1 800 220 NSTL Fax: 1 610 94) 9952 email: info@nstl.com 

Cirdu 154 on Inquiry Card. 
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What’s 


New 


Hardware 



Gateway 2100 S 5-120 Gateway 2000 

$3799 as reviewed North Sioux City, SD 

(800)846 2000 

Circle 1047 (605)232-2000 

on Inquiry Card, http://www.gw 2 k.com 


Gateway's Big-Screen 
Notebook Debut 

T he Soto 2 1 00 series of multimedia notebooks blends raw pow- 
er and good looks into a 7- pound package that’s a perfect fit 
for on -the- go computing. Sporting a rich set of standard features 
and available options, the Solo 2 1 00 affords Gateway the hope of 
garnering a bigger share of the portables market. 

Gateway lets you configure your Solo with a wide array of options: 
a 1 00 - , 1 2 G-, or 1 33-MHz Pentium; a 256-KB cache; up to 40 MB 
of EDO RAM; and a 540 MB to 1 .3-GB hard drive, Multimedia 
support includes a six-speed CD-ROM, which you can pop out to 
insert a floppy drive module as needed; 1 6-bit sound; and speak- 
ers. I found the sound quality from the Solo 2100 S5-1 20'e tiny 
speakers adequate for Windows 1 sounds and business audio. 

The Solo’s 1 2,1 -inch active-matrix color display (see the photo) , 
which is powered by a 32-bit accelerator with 1 M B of E D O video 
memory, rivals a 1 4-inch desktop monitor. When configured for a 
resolution of 800 by 600 pixels and 64,000 colors, images and text 
were sharp and clear. 

Fitting a keyboard and a pointing device onto a notebook can 
create problems, and the Solo 21 00 S5-1 2 Q is not exempt The 
keys in the top row-including the Ins, Del, Home, End, and (func- 
tion keys -are smaller than normal, making them difficult to find wilh- 
out peeking. And the addition of four new keys to the bottom row 
shrinks the space bar to a diminutive 3-inch target The Synaptics 
touchpad is ajoy to operate, but I soon found that its position, direct- 
ly below the tiny space bar, left me no room to rest my thumbs, which 
led to a spate of accidental pointing and clicking. 

Although it suffers from the same drawback as its peers-c ram- 
ming a lot of computer Into a small package-good looks and ver* 
satijity make the Solo 2 1 00 S5 - 1 20 an attractive choice for mobile 
computing, -Robert L Hummel 



tlmccfla PC and a 14.4-Kbps mo- 
dem, The plug-and-play system 
comes with a golf- ball -size, prefo- 
cused camera that mounts on top 
of your monitor and provides re- 
fresh rates up to 10 fps. The pack- 
age includes PictureWorks’ Pho- 
toEnhancer software and Smith 
M i era's Video Link vld c oco n f e ren c- 
ing software* 

Co n tact : W uitar Carp. t 
Newbury Park, CA, 

(805) 498-7008. 

Ci rcle 1 (150 on Inquiry Card* 


Networking 


External and Pocket 
Print Servers 

The DifteciNet EX II external print 
server and the DirectNet PEPS 2 Plus 
pocket print server facilitate access 
to printer locations on NetWare, 
ICP/IP, and AppleTalk networks. The 
EX II ($399) includes two high- 
speed bidirectional parallel data 
ports; the PEPS 2 Plus has one. Both 
uni ts support Novel I s 4.x Network 



Directory Service and have 1 DBase - 
2 and IDBnse-T connectors. 
Contact: Pacific Data Products , 
San Diego, CA, (800) 737- 
7117 or (619) 552-0880; 
http: I I tvtvw.pacdata. com « 

Circle 1053 on Inquiry Card* 

Network-Ready 
Color Camera 

Designed for Internet and intranet 
applications, the Axis NetEye 200 
($1299) is a self-contained, palm- 


size camera that attaches directly 
to a 10 -MB Ethernet network. You 
can use the camera as a replace- 
ment for closed-circuit video or a 
PC with a fra me -grabber* 
Contact: Avis Communi- 
cations, Inc., Woburn, 

MA, (800) 444 2947 or (6 1 7) 
938-11 88; httpdhvww 
.axisinc.com. 

Circle 1054 on Inquiry Card* 

Workgroup Switching 



Four Fast Ethernet devices, the Hj 
Speed 150 series [from $7 59 5) pro 
vides up to 32 Ethernet conned 


tions, as many as 1 6 Fast Ethernet 
connections, and the ability to let 
users interchange FDDI, ATM, and 
WAN uplinks within the same unit 
All Fast Ethernet ports support au- 
tomatic switchable operation at 10 
or 100 Mbps* 

Contact: Hitachi Computer 
products, Inc., Santa Clara , 

CA, (800) 448-2244 or 
(408) 986-9770 * 

Circle 1055 on Inquiry Card, 


Peripherals 


1 6 -inch Flat-Panel 
Monitor 

The PV116SX (under SI 0,000] is ah 
active-matrix color LCD flnt-pan- 
el monitor that measures about 3 
inches deep and has a resol ution of 
1280 by 1024 pixels and a diago- 
nal vi e wi n g a rea o f 1 6 . 1 i nches. Th e 
monitor provides a 2 -mi!lion-col- 
or palette, on-screen menu con- 
trols, and options for finger-touch 
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B. Y. O. I. S. P. 

(Bring Your Own Internet Service Provider) 


Log into BIX and you’ll find people like yourself. People who 
are glad to lend a helping hand when someone asks a question. 
People who listen to what you have to say. People who know 
about things that will surprise you. 

Now BIX is available at a price never before seen online. 

If you already have Internet access, telnet to BIX 
Flat Rate: $6. 95/mo $14.97/3mo $24.97/6mo $34.97/year 

This plan allows unlimited use of both our text-based services and 
Web services available only to BIX members. 

If you need Internet access, BIX offers a Flat Rate plan at prices ranging 
from $23. 95/month (down to as low as $ 16.95/month if you pay by the year) 
including nationwide access at speeds up to 28.8kbps or X.25 access 
at speeds up to 14.4kbps, and a pay-as-you-go plan for $ 12.95/month 
for six hours of access plus $2/hour thereafter. 


Complete details are available from our e-mail auto-responder 
at info@bix.com or by visiting the BIX Web Site (see below). 


To sign up for BIX, dial (800) 695-4882 or dial 
(617) 492-8300, enter bix when prompted and enter bix.rd at the Name? 
prompt, A step by step procedure will get you logged into BIX. 

The same procedure works if you telnet to bix.com or x25.bix.com, 
and you can also sign up on our Web Site. 

ahead of its time 
always was, always will be. 

Visit us on the Web at http://www.bix.com/ 



Circle 450 on Inquiry Card, 


anti pen- input versions. 

Contact : PixelVisiou, Acton, 
MA, (SOS) 264-9443; 
http'Jjwwi v , pixel vision, coni. 

Circle 1056 on Inquiry Card. 

Low-Cost Color 
Ink-Jet Printer 

The DeskJet -TOO (about $199) offers 
600- by 300-dpi black printing, 
Hewlett-Packard's Resolution En- 
hancement technology for crisp 
text and smooth edges, and 300- 
by 300-dpi color printing at a rate 
of 3 ppm. Plug-and-play-ready for 
Windows 95 t the printer includes 
a 50-sheet paper tray and a man- 
ual-feed path for printing labels, 
postcards, standard-size envelopes, 
and nonstandard paper sizes* 
Contact : Hewlett -Packard Co. t 
Santa Clara , CA, (800) 752* 
0900 or call local Hewlett- 
Packard dealer; http;// 
wwmhp.com . 

Circle 1057 on Inquiry Card. 

Universal QIC Drive 

Featuring 2,5-GB uhear technology, 
the Wangtck 62 000 Universal QIC 
drive (about $475) offers a stan- 
dard SCSI-2 connection with a sus- 
ta i ned da ta transfer ra tc of 1 7 MR 
per minute. Linear recording and 
read-after-write verification en- 
sure that information can be eas- 
ily and accurately restored in the 
event of data-ioss incidents. 
Contact ; Tecmar Technologies, 
Inc., Longmont, CO, (800) 
421-2587 or (303) 682-3700; 
http : H www. 1 ec i na r* com * 

Circle 1068 on Inquiry Card. 

Optical Storage 
on 230-MB Cartridges 


A PALMTOP-SIZE OPTICAL-STORAGE DEVICE 
for Mac, Windows, and DOS com- 
puters, the SYS.23Q Personal Stor- 



Hard ware 


What's New 


age System (about $369) can store 
images downloaded from the Inter- 
net or from digital cameras; back 
u p and archive fi fes and databases; 
store music; and transport your 
work between office ami home. The 
SYS.230 transfers data at up to 2.4 
MB ps a nd of lers a seek time of less 
than 17 ms. 

Contact; Olympus Image 
Systems, Inc., Melville, NY, 
(800) 347-4027 or 
(516) 844-5000 ; http-.Hwww 
. olympnsamerica.com. 

Circle 1059 on Inquiry Card, 

Dot-Matrix Printers 
for Multipart Forms 

Now YOU CAN PRINT ON MULTIPART FORMS 

and on stock measuring up to twice 
the thickness that standard dot- 


matrix printers are able to handle. 
The Micmline 320/321 Turbo (from 
$499) includes Courier and Goth- 
ic fonts, plus NLQ, utility, high- 
speed draft, and super- speed draft, 
as well as eight scalable bar codes. 
The Windows 95-compatible print- 
er has 64 KB of RAM and a 28-KB 
receive buffer. 

Contact; Okidaia, Mount 
Laurel, N), (800) 654-3282 or 
(609) 235-2600; http:// 
i vww . okidata. com. 

Circle 10G0 on Inquiry Card. 


Servers 


CD-ROM Servers with 
Eight-Speed Drives 

Procom's CD Tower-Rax (caddv, 
$56,928; trav, $56,008) rack-en- 
closed CD-ROM servers can con- 
tain up to 56 caddy- or tray- based 
CD-ROM drives to provide up to 
36.4 GB of data over a network. The 
servers deliver a sustained data 



transfer rate of 1 200 KBps and an 
average seek time of 115 ms* The 
CD Tower-Rax servers offer one to 
dgh t racks of seven drives; a smart 
board that maps each seven-drive 
rack to one SCSI ID; 100- or 166- 
MHz Pentium CPUs; 4 to 126 MB 
of SIMMs; eight CD-ROM man- 
agement software packages; two 
SCSI host adapters; a VGA moni- 
tor; a keyboard; a mouse; and a hard 
drive. 

Contact: Procom Technology, 
Inc., Irvine, CA t (800) 

800-8600 ext. 4 14 or (714) 
852-1 000; http: //www 
.pmcom.com. 

Circle 1061 on Inquiry Card. 

Network CD-ROM 
Servers 


The Axis StorPoint CD-ROM servers, 
for Ethernet and Token Ring LANs, 
allow users in NetWare, Windows 



NT/95, Windows for Workgroups, 
OS/2, Unix, and Web/intranet en- 
vironments to accessand share CD- 
ROMs and CD-ROM-based infor- 
mation over a networkJhe servers 
[from $799) have the ability to si- 
multaneously connect seven drives 
directly and up to 49 drives through 
LUN expansion. 

Contact: Axis Communi- 
cations, Inc,, Woburn, 

MA, (800) 444*2947 or (6 1 7) 
938-1 188 ; http:fiwww 
.axisinc.com. 

Circle 1062 on Inquiry Card, 


Systems 


Alpha 21164 
Desktop Workstation 

The AlphaStation 500/500 ($54,660) 
supports Digital Unix, Windows NT, 
and QpenVMS, The workstation 
co m es wj t h 1 2 8 to 5 1 2 M B of m e m - 
ory ; 2 MB of cache ; 4 MB of texture 
memory; a 256-bit-wide memory 
bus; a PowerS form 4D60T graphics 
adapter; a 2-GB hard drive; a 21- 
inch color monitor; a floppy drive; 
a quad-speed CD-ROM drive; five 
storage slots; four PCI bays; one 
64 -bit PCI expansion slot; twisted- 
pair and thin-wire Ethernet; and 
stereo-quality audio. 

Contact: Digital Equipment 
Carp., Maynard f MA, (800) 
344*4825 or call local Digital 
dealer; h ttpz/h vww 
, workstations, digital.com. 
Circle 1 063 on Inquiry Card. 

Multimedia PC 

Designed for multimedia and gaming 
enthusiasts, the Presario B0QG Sc- 
ries (from $2499, without a moni- 
tor) delivers PowerVR Arcade 3-D 
Graphics technology, featuring 6 
MB of graphics memory and sup- 
porting up to 1 million large poly- 
gons per second; the InterWavc 
sound system; and JBL Pro speak- 
ers, with a separate iweeterand full 
elliptical driver. A 33,6-Kbps Talk 
and Send DSVD modem provides 
Internet access o vc r sta n d a rd tel c - 
phone lines. Other fea tures include 
up-to-200-MHz Pentium proces- 
sors; 24 to 32 MB of RAM; 512 KB 
of pipeline burst cache; and up-to- 
3.8-GB hard drives 



C out act; Com paq Com puter 
Corp. t Houston, TX, (800) 
345-1518 or (7 13) 514-0484; 
h t tpdfunvw. c ompaq • com. 

Circle 1064 on Inquiry Card* 
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Visual Age for BASIC... Sort Of 

/BM’s Visual Age for BASIC looks like VB but adds OOP underneath. 

By Rick G reban 


egular readers of this col mm i 
may recall that in October 
1 995,1 examined IBM’s Visual 
Age for C++ on OS/2* Since 
then, IBM has extended the Visual Age 
product line to new OSes and languages. 
Visual Age for Smalltalk existed before 
the C++ variant* Visual Age for C+ + is 
now available on Windows NT* IBM has 
also released Visual Age for COBOL. 
The most recent addition to the product 
line, Visual Age for BASIC (the product 
had a code name of Bart), however, more 
ck k el y rcse mbles M ic roso ft 1 s Visua l Basi c 
than it does any of the other Visual Age 
products. 

The Visual Age paradigm encourages 
construction by parts (in IBM lingo, a part 
is a visual or nonvisual component)* The 
developer specifies the interactions of 
parts and, therefore, the execution behav- 
ior of the application by wiring together 
parts and defining activities associated 
with those connections. 

For example, suppose yauTe building 
a data-input screen that consists of a list- 
box and a “dear” button. You want the 
clear button to erase whatever is in the 
listbox* Using the Visual Age construc- 
tion methodology, you connect the but- 
ton to the box — 'the Visual Age integrated 
development environment (IDE) will draw 
a line from button to box— and associate 
an event with that connection. In this 
case, you tell the system that a dick event 
on the button triggers the erase( ) 
method of the listbox. This construc- 
tion technique applies to non visual 
objects as well as the visual ones I used in 
the example. 

Thus, when Visual Age for BASIC ap- 
peared ( I examined a late beta version 
running under NT, but IBM says it will also 
release versions for OS/2 and AIX), 1 was 
eager to explore the Visual Age interface 
elements of the package and investigate 


how IBM had whipped BASIC into object- 
oriented shape* Unfortunately, although 
1 was looking forward more to the for- 
mer aspect — the program's Visual Age- 
ness — it was the latter aspect — the object- 
oriented features— that proved ro be 
more interesting* 

Bin ntl y put, ||a ppea rs t ha t the sol e re a- 
son the package carries the Visual Age 
prefix is that IBM chose to call it Visual 
Age for BAS [C, Were Visual Age for BASIC 
and Visual Age for C+ + presented to me 
as siblings, I’d suggest that the presenter 
go back and check the parentage. Visual 
Age for BASIC’s interface is obviously 
descended from Visual Basic, 

Missing from all the documentation 
(available in the beta version only in on- 
line format) is any mention of the word 
part ■ Instead, the documentation speaks 
of components* Though some might sug- 
gest that l ’m nit-picking, 1 can’t shake i he 
feeling that there’s some sort of capitu- 
lation going on here* 

Applications construction under Vi- 
sual Age for BASIC proceeds along lines 
similar to those of Visua I Basic and draws 
from a similar cast of characters. Forms 



are the fundamental window- units, and 
you populate them with controls by se- 
lecting from a toolbar. Once a control is 
situated, you can summon an associated 
properties window and a code-editing 
window'* However, if you are familiar 
with Visual Basic, you've seen all this 
before* 

On a more positive note. Visual Age 
for BASIC does a good job of clothing 
BASIC in object-oriented garb* Irsupports 
class hierarchies and multiple inheritance 



as well as inheritance-based polymor- 
phism. Also, Visual Age for BASIC can 
digest System Object Model (SOM) ob- 
jects as well as OLE objects* 

Finally, if your design work tends to- 
ward client/serv er database development 
using DB2 on NT, Visual Age for BASIC 
recognizes a separate stored procedure 
project, which allows you to build and 
test stored procedures much as you would 
build BASIC applications, (Admittedly, I 
did not experiment with that portion of 
the package,) 

Visual Age for BASIC’s first release 
amounts ro a somewhat improved Visual 
Basic, (If you've been wondering, from 
what I've seen so far, the syntax differ- 
ences between Visual Age for BASIC and 
Visual Basic are so minor that porting 
programs written for the latter to the for- 
mer should be— and 1 stress the words 
should be — painless.) IBM representa- 
tives have suggested that future versions 
might incorporate more of the original 
Visual Age environment. I’d like to see 
that. □ 


Rick G re ha tt is a senior technical editor for 
BYTE re views and the coauthor of TUe Client/ 
Server Toolkit* You can reach him by sending 
e-mail to rick g@blx.com. 
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• Integrated 16-bit Stereo Sound 

• Smart Lithium Ion Battery 

• Touchpad 

• IrDA 1.0 Standard Compliant 

• Under 7 Pounds' 

• Extendable 1 Year Warranty 1 

• Upgrade to 40MB RAM, 
add $299. 

• 28.8 X JACK /Cabled Modem, 
add $199. 

Business Lease 1 : $11 1/Mo. 

Order Code -800051 


DELL LATITUDE 

Dependable Notebooks 
With Superior Battery Life 


DELL LATITUDE LM P133ST 

133MHz PENTIUM PROCESSOR 

• NEW Multimedia Notebook 

• 12.1" SVGA Active Matrix Color Display 

• 16MB RAM/810MB Hard Drive 

• 256KB L2 Cache 

• Options Bay. accepts 6X CD ROM, 

3 5 Floppy Drive (both included) or 
Optional 2nd Li-Ion Battery 

• PCI Bus with 128-bit Graphics 
Accelerator 


NEW Multimedia 
Dell Latitude LM 
Notebook 


ANOTHER DELL FIRST: THE USE OF "MULTIMEDIA 
AND "AFFORDABLE" IN THE SAME SENTENCE. 




THE SYSTEMS ARE GREAT. 

THE PRICES ARE EVEN BETTER. 


200MHz PENTIUM PRO PROCESSOR 

DELL DIMENSION M XPS Pro200n 


• 64MB EDO Parity Memory 

• 256KB Internal L2 Cache 

• 3.2GB Hard Drive [9.5ms] 

• 20TD Trinitron Monitor (19.1“ v.i.s., 
.26dp, 1600 x 1200 max. res.) 

• Imagine 128 Series 2 Graphics 
Accelerator with 4MB VRAM 

• A/E1/1/12X EIDE CD-ROM Drive 

• MS® Office Professional with 
Bookshelf for Windows® 95 

• Microsoft® Windows NT® 4.0/ 

30 Days Free Support/MS Mouse 

• 3 Year Limited Warranty t with 1 Year 
0n-site A Service 

• Upgrade to 2GB SCSI Hard Drive 
(7200 RPM r 8ms), add $460. 

• Upgrade to 3 Years of On-site Service, 
add $99. 


200MHz PENTIUM PRO PROCESSOR 

DELL DIMENSION XPSPro200n 


• 32MB EDO Memory 

• 256KB Internal L2 Cache 

• 3.2GB Hard Drive [9.5ms] 

• 17LS Monitor (15.7" v.i.s.) 

• 2MB EDO ViRGE 3D Video Card 

• NEW 12XEIDE CD-ROM Drive 

• MS Office Professional with 
Bookshelf for Windows 95 

• Microsoft Windows NT 4.0/30 Days 
Free Support/MS Mouse 

• 3 Year Limited Warranty with 1 Year 
On-site Service 

• Upgrade to 64MB EDO Parity Memory, 
add $399. 

• Upgrade to a 17HS Trinitron Monitor 
\ (15.9" v.i.s., .26dp, 1600 x 1200 

max. res.), add $169. 


200MHz PENTIUM PROCESSOR 

DELL DIMENSION XPS P200s 


t 


PICTURED ABOVE 


* 


• 64MB SDRAM Memory 

• 512KB Pipeline Burst Cache 

• 3.2GB Hard Drive [9.5ms] 

• 17HS Trinitron Monitor 

(15.9" v.i.s., .26dp, 1600 x 1200 max. res.) 

• Matrox Millennium 4MB WRAM Video Card 

• NEW MX EIDE CD-ROM Drive 

• AWE32 Wave Table Upgrade Card 

• Altec Lansing ACS-31 Speakers 

• 33.6 US Robotics Telephony Modem 

• MS Office Professional with 
Bookshelf for Windows 95 

• FREE Norton/Visio Express S/W Suite** 

• Microsoft Windows 95/MS Plus! CD/ 

30 Days Free Support/MS Mouse 

• 3 Year Limited Warranty with 1 Year On- 
site Service 


200MHz PENTIUM PROCESSOR 

DELL DIMENSION XPS P200s 


• 32MB SDRAM Memory 

• 512KB Pipeline Burst Cache 

• NEW 2.1GB Hard Drive [10.5ms] 

• 15TX Trinitron Monitor (13.7" v.i.s.) 

• Matrox Millennium 4MB WRAM Video Card 

• NEW MX EIDE CD-ROM Drive 

• AWE32 Wave Table Upgrade Card 

• Altec Lansing ACS-31 Speakers 

• MS Office Professional with 
Bookshelf for Windows 95 

• FREE Norton/Visio Express S/W Suite 

• Microsoft Windows 95/MS Plus! CD/ 

30 Days Free Support/MS Mouse 

• 3 Year Limited Warranty with 1 Year On- 
site Service 

• Upgrade to the 17LS Monitor 
(15.7" v.i.s.), add $179. 


t 


133MHz PENTIUM PROCESSOR 

DELL LATITUDE LM P133ST 


► NEW Multimedia Notebook 

• 12.1" SVGA Active Matrix Color Display 

► 40MB RAM/1 .3GB Hard Drive 

► 256KB L2 Cache 

► Options Bay accepts 6X CD-ROM, 

3.5" Floppy Drive (both included) or 
Optional 2nd Li-Ion Battery 

■ PCI Bus with 128-bit Graphics Accelerator 
» Integrated 16-bit Stereo Sound 

► Smart Lithium Ion Battery 
» Touchpad 

• IrDA 1.0 Standard Compliant 

• MS Office Pro for Windows 95 

• 28.8 XJACKVCabled Modem 

• Leather Carrying Case 
» Under 7 Pounds* 

► Extendable 1 Year Warrantyt 


100MHz PENTIUM PROCESSOR 

DELL LATITUDE LM P100SD 


► NEW Multimedia Notebook 

► 11.3" SVGA Dual Scan Color Display 

► 24MB RAM/81 0MB Hard Drive 

• 256KB L2 Cache 

» Options Bay accepts 6X CD-ROM, 

3.5" Floppy Drive (both included) or 
Optional 2nd Li-Ion Battery 

• PCI Bus with 128-bit Graphics Accelerator 

► Integrated 16-bit Stereo Sound 
» Smart Lithium Ion Battery 

• Touchpad 

» IrDA 1.0 Standard Compliant 

► MS Office Pro for Windows 95 

• Nylon Carrying Case 

• Under 7 Pounds* 

• Extendable 1 Year Warranty 
PICTURED ABOVE 


$4299 $2699 $3499 $2599 $3999 $2799 


Business Lease 0 : $1 55/Mo. 
Order Code #500354 


Business Lease: $100/Mo. 
Order Code #500353 


Business Lease: $1 29/Mo. 
Order Code #500352 


Business Lease: $96/Mo. 
Order Code #500351 


Business Lease: $1 44/Mo. 
Order Code #800060 


Business Lease: $104/Mo. 
Order Code #800059 


166MHz PENTIUM PROCESSOR 

DELL DIMENSION XPS P166s 


t 


* 32MB SDRAM Memory 

» 512KB Pipeline Burst Cache 
» 3.2GB Hard Drive [9.5ms] 

* 17HS Trinitron Monitor (15.9" v.i.s., 

26dp, 1600 x 1200 max. res.) 

► Matrox Millennium 4MB WRAM Video Card 

* 8X EIDE CD-ROM Drive 

► AWE32 Wave Table Upgrade Card 

► Altec Lansing ACS-31 Speakers 

* MS Office Professional with 
Bookshelf for Windows 95 

* FREE Norton/Visio Express S/W Suite 

► Microsoft Windows 95/MS Plus! CD/ 

30 Days Free Support/MS Mouse 

► 3 Year Limited Warranty with 1 Year 
On-site Service 


166MHz PENTIUM PROCESSOR 

DELL DIMENSION XPS P166s 


* 32MB SDRAM Memory 

* 512KB Pipeline Burst Cache 

* 3.2GB Hard Drive [9.5ms] 

• 15TX Trinitron Monitor (13.7" v.i.s.) 

• 2MB EDO ViRGE 3D Video Card 
>8X EIDE CD-ROM Drive 

* AWE32 Wave Table Upgrade Card 

* Altec Lansing ACS-31 Speakers 
► MS Office Professional with 

Bookshelf for Windows 95 

• FREE Norton/Visio Express S/W Suite 

• Microsoft Windows 95/MS Plus! CD/ 
30 Days Free Support/MS Mouse 

• 3 Year Limited Warranty with 1 Year 
On-site Service 


200MHz PENTIUM PROCESSOR 

NEW DELL DIMENSION P200v 


• 16MB SDRAM Memory 

• 256KB Pipeline Burst Cache 

• NEW 2.1GB Hard Drive [10.5ms] 

• 15TX Trinitron Monitor (13.7" v.i.s.) 

•64-bit PCI 2MB DRAM Video 

•8X EIDE CD-ROM Drive 

• Microsoft Windows 95/MS Plus! CD/ 
30 Days Free Support/Dell Mouse 

• 3 Year Limited Warranty with 1 Year 
On-site Service 

• Upgrade to 32MB SDBAM, add $199. 

• Upgrade to a 3.2GB Hard Drive (1 1ms), 
add $85. 

• Upgrade to a 17LS Monitor (15.7" v.i.s.), 
add $179. 


133MHz PENTIUM PROCESSOR 

NEW DELL DIMENSION P133v 


$2899 $2399 $1999 


Business Lease: $107/Mo. 
Order Code #500350 


Business Lease: $89/Mo. 
Order Code #500349 


Business Lease: $74/Mo. 
Order Code #500348 


FREE Norton/Visio Express Software Suite includes Norton AntiVirus, Navigator and Utilities, and Visio Express 4.0. 

iPricing is not discountable. +For a complete copy of our Guarantees or Limited Warranties, please write Dell USA LP., 2214 W. Braker Lane, Suite D, Austin, TX 78758. ^Business leasing arranged by Leasing 
Group, Inc. **Norton/Visio Express Software Suite is available only on Dell Dimension systems purchased with the combination of MS Office and Microsoft Windows 95. Visio Express 4.0 is an OEM version 
and a subset of Visio 4.0. Software may not include all documentation and may differ from retail version. ‘System weight with floppy drive in options bay. ^On-site service provided by BancTec Service 
Corporation. On-site service may not be available in certain remote locations. "On-site service for the Poweredge 2100 Server is provided by Digital Equipment Corporation and is available in 29 metropolitan 
areas. ★Prices and specifications valid in the U.S. only and subject to change without notice. The Intel Inside logo and Pentium are registered trademarks and the Intel LANDesk logo is a trademark of Intel 
Corporation. MS, Microsoft, Windows and Windows NT are registered trademarks and the Genuine Microsoft Products logo is a trademark of Microsoft Corporation. XJACK is a registered trademark of US 
Robotics Mobile Communications Corporation. 3Com and EtherLink are registered trademarks of 3Com Corporation. ©1996 Dell Computer Corporation. All rights reserved. 


16MB SDRAM Memory 
256KB Pipeline Burst Cache 
NEW 2.1GB Hard Drive [10.5ms] 

15LS Monitor (13.7“ v.i.s.) 

64-bit PCI 2MB DRAM Video 
8X EIDE CD-ROM Drive 
3Com EtherLink® Interface Combo 
PCI Card 

Microsoft Windows 95/MS Plus! CD/ 
30 Days Free Support/Dell Mouse 
3 Year Limited Warranty with 1 Year 
On-site Service 

★ Upgrade to 32MB SDBAM, add $199. 

★ Upgrade to 3 Years of On-site 
Service, add $99. 


$1799 

Business Lease: $67/Mo. 

Order Code #500347 

INCLUDES 


133MHz PENTIUM PROCESSOR 

DELL LATITUDE LM P133ST 



• NEW Multimedia Notebook 

• 12.1" SVGA Active Matrix Color Display 

• 16MB RAM/81 0MB Hard Drive 

• 256KB L2 Cache 

• Options Bay accepts 6X CD-ROM, 

3.5" Floppy Drive (both included) or 
Optional 2nd Li-Ion Battery 

• PCI Bus with 128-bit Graphics Accelerator 

• Integrated 16-bit Stereo Sound 

• Smart Lithium Ion Battery 

• Touchpad 

• IrDA 1.0 Standard Compliant 

• Under 7 Pounds* 

• Extendable 1 Year Warranty 

• Dell Latitude LM Port Replicator, 
add $159. 

$2999 

Business Lease: $1 11/Mo. 

Order Code #800051 

/mm 


100MHz PENTIUM PROCESSOR 

DELL LATITUDE LM P100SD 


• NEW Multimedia Notebook 

• 11.3" SVGA Dual Scan Color Display 

• 16MB RAM/81 0MB Hard Drive 

• 256KB L2 Cache 

• Options Bay accepts 6X CD-ROM, 

3.5" Floppy Drive (both included) or 
Optional 2nd Li-Ion Battery 

• PCI Bus with 128-bit Graphics Accelerator 

• Integrated 16-bit Stereo Sound 

• Smart Lithium Ion Battery 

• Touchpad 

• IrDA 1.0 Standard Compliant 

• Under 7 Pounds* 

• Extendable 1 Year Warranty 

• Upgrade to 24MB RAM, add $99. 

• Leather Carrying Case, add $129. 
t 


$2399 

Business Lease: $89/Mo. 
Order Code #800049 


Pentium 

IP R 0 C E S 9 0 


-Microsoft 

products 



Small Business Server 
32MB Errpr Correcting Code (ECC) EDO 
Memory (?56MB Max) 

• 256KB Integrated L2 Cache 

• Integrated PCI Ultra/Wide SCSI-3 Controller 

• 2GB Fast/Wide SCSI-2 Hard Drive 
[7200RPM, 8ms] (12GB Max) 

• 8X SCSI CD-ROM Drive 

• 3Com 3C595 10/100 PCI Network Adapter 

• Intel® LANDesk Server Manager v2.5 

• 6 Expansion Slots: 3 PCI, 3 EISA 

• 6 Drive Bays: 3 External 5.25"/3 Internal 3.5" 

• Microsoft Windows NT Server Included 

• 3 Year Warrantyt with 1 Year Next- 
Business-Day, On-site v Service 

• 24x7 Dedicated Server Hardware Tech 
Support 

• Upgrade to 64MB ECC EDO memory, 
add $649. 

• Upgrade to a 4GB Fast/Wide SCSI-2 hard 
drive, add $450. 

PICTURED ABOVE 


$3799 

Business Lease: $1 37/Mo. 
Order Code #250020 


Pentium Pro Chip-based Server 
Pentium Pro Chip-based Mini-Towers 
Pentium Chip-based Mini-Towers 
Pentium Chip-based Notebooks 


d eu 


TO ORDER 


800 - 247-4709 

http://www.dell.com 

Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 
Sun 12pm-5pm In Canada? call 800-233-1589 


Keycode#01159 | 
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12KB Pipeline Burst Cache 

IEW 2.1GB Hard Drive [10.5ms] 

5TX Trinitron Monitor (13.7" v.i.s.) 

latrox Millennium 4MB WRAM 
ideo Card 

IEW 12XEIDE CD-ROM Drive 

WF32 Wave Table Upgrade Card 
Itec Lansing ACS-31 Speakers 


★ 3 Year Li 
On-site I 

★ Upgrade 
add $99. 

★ Upgrade 
add $17S 

Business I 
Oidei Code 


AntiVirus 


EXPRESS 4.0 


Besides its formidable 200MHz Pentium processor, 
this Dell Dimension comes with a powerful package of 
business software** pre-loaded. Not games. Not fluff. 
Serious stuff like Microsoft Office for Windows 95. 

The 32-bit virus 
\ protection 
| of Norton 
AntiVirus. 
The powerful 





Pentium J WP*** 


file management features of Norton Navigator. 
The data protection and recovery tools of 
Norton Utilities. And the many diagramming 
tools of Visio Express 4.0. Of course, it also 
comes with built-in Dell reliability, built-in Del] 
value, and our guaranteed next-business-day 
on-site A service. So pick up the phone and 
order today. It may be the fastest way to get 
ahead in business yet. 


D4U 


TO ORDER 


800 - 759-9783 

http://www.dell.com 

Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 
Sun 12pm-5pm In Canada? call 800-233-1589 

1 Keycode #01157~[ 






